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Human Reactions to Experimentally 
Induced Impact Forces* 


H. R. Bierman, Commander, MC, USNR, Bethesda, Md. 


THs paper applies to any field of medicine 

where the application of force causes injury. 
Current investigations in the Acceleration Unit at 
the Naval Medical Research Institute have impli- 
cations which go beyond the bounds of aeronau- 
tics. Applications of these studies to many types 
of trauma are now evident. During the war, the 
problem of aircraft crashes was paramount, but 
because of circumstances it was a difficult prob- 
lem to attack except from a preventive angle. 


Within the past ten months studies of a funda- 
mental nature have been undertaken on mechani- 
cal forces. These forces can be thought of as the 
etiologic agent of trauma. They have a definite 
structure just as bacteria or known viruses pos- 
sess certain characteristics. A force can be de- 
scribed by its magnitude, duration, and pattern. 
A force even has an “incubation period” in 
that a certain time is required before its effects 
become clinically apparent. True, this incubation 
period is measured in milliseconds rather than 
days or weeks, but none-the-less it is a definite 
period. Forces, if large enough, may cause injury, 
or, if small, may be without physiological effect. 
They can be applied for long durations. Forces 
may be smoothly applied or may possess inany 
irregularities or oscillations. The type of force 
greatly influences the sequence which follows, 
and a resistance to some types of forces cin be 
developed. The treatment with which we are con- 
cerned is mainly that of prophylaxis, or altera- 
tion of the force so that the individual can toler- 
ate a given amount of energy without injury. All 
these circumstances determine the effect of a 
given force upon the human. 


It is known that some individuals have sur- 


* The information contained herein is that of the author 
and not necessarily the policies of the United States Navy. 


vived forces calculated to exceed 200 G.° These 
are usually referred to as “lucky” or “miraculous” 
escapes. But if one dares the damnation of super- 
stition, it is evident that in the scientific world, 
luck or a miracle do not exist, per se. We feel 
that in such cases a peculiar train of physical 
events occur, rare to be sure, but none-the-less 
effective in permitting survival of an otherwise 
fatal accident. 

One of the approaches to this problem has been 
to study these so-called lucky sequences with an 
ultimate goal of devising an apparatus or garment 
which can channel the force of a given accelera- 
tion into a preferred path and prevent injuries 
and fatalities. 

It is reasonable to assume that the accelera- 
tions involved in aircraft crashes‘are not uniform. 
Therefore, in considering any procedure for pro- 
tecting individuals from injury during such 
crashes, one must of necessity interpret the simple 
physical formulae for acceleration with caution. 

One fact which stands out in crashes of mili- 
tary aircraft is that up to reasonably high forces 
(about 60 G), despite destruction of the wings, 
tail, under-carriage, and engine, the cockpit usu- 
ally remains intact. (Fig. 1.) The fear of telescop- 
ing of the aircraft to crush the occupants, so com- 
mon in the early days of aircraft construction, no 
longer exists in most military and a fair number 
of civilian aircraft. The aircraft industries have 
altered the pathogenesis of injury by more mod- 
ern methods of construction so that personnel are 
now injured or killed in crashes by being flung 
about within an intact cabin or cockpit area. This 
factor is most evident in crashes aboard aircraft 
carriers where the entire sequence from before, 
during, and after a crash is followed by observers 
aboard the ship and can be photographed in slow 
motion. A study of these sequences has shown 
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that it should be possible to protect individuals 
within the cockpits of aircraft which remain in- 
tact during crashes involving large forces. This, 
of course, is of great importance to personnel 
flying in aircraft and not actually in control, such 
as the passengers in a transport plane. 


Figure 1.—Corsair which crashed during field carrier 

ractice from 50 ft. at approximately 80 miles an hour. 

he wings, tail, engine and under carriage are demolished 
yet the cockpit is intact. 


In the summer of 1945, the impact decelerator? 
was devised and with this instrument we have 
been able to study the reactions of humans under 
impact forces. All investigations were carried on, 
using ourselves and other volunteers as subjects. 


In military aircraft, the pilot is secured in his 
seat by means of a festraining harness, i.e., 
shoulder straps and seat belt. If a plane is in- 
volved in a crash, sudden deceleration occurs, the 
plane stopping rapidly, usually within ten to forty 
feet. Provided the seat remains secured to its 
foundations, the individual is thrust against the 
shoulder straps and seat belt. Thus, the force of 
deceleration is applied largely to the individual’s 
thorax and abdomen by means of this restraining 
device. 


A similar effect may be obtained by suddenly 
jerking the restraining harness back against the 
individual. This enables the subject to receive an 
impact force with relatively little motion so that 
the investigator can closely observe him through- 
out the exposure. I can tell you that this was a 
most important factor during these initial studies 
for we were embarking on an entirely new field 
with little previous experience to afford any 
assurance as to the immediate outeome or as to 
injuries which might develop at some later date. 

To do this, the impact decelerator was con- 
ceived in its rather simple form. To produce the 
necessary impact force, falling weights were used 
(Fig. 2). The weights are raised to a predeter- 
mined height and, upon a given signal, are re- 
leased. They are arrested at the bottom of their 
fall by a plate fixed to a 65-inch steel rod, which 
then transmits the force back up the rod through 
the restraining device to the thorax and ab- 
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domen. Physiological measurements of respira- 
tion, electro-cardiographic tracings, ear pulse, ear 
opacity, peripheral pulse configurations, blood 
pressure and intra-abdominal pressures may be 
recorded simultaneously with the physical data of 
the force and time. 

The respiratory pattern has been successfully 
recorded by inserting a thermo-couple, appro- 
priately shielded, in each nasal air-way (Fig. 3). 
These elements are small, possess little inertia 
because of their small mass (they weigh less than 
5 grams each) and they are extremely sensitive. 
During inspiration, the thermo-couples are ex- 
posed to the temperature of the environmental 
air. During expiration they record the tempera- 
ture of the air coming from the lungs. Mouth 
breathing does not materially alter the pattern 
although nasal breathing is preferable. 

The use of electrical wire strain gages has 
proven quite a boon in measurement of small dis- 
placements. A wire strain gage consists of fine 
wire placed against a metal surface so that small 
bending movements of the metal surface will 
change the resistance of this wire. With an appro- 
priate electronic device these small movements of 
the metal surface can be recorded. Such a device 
can be placed over an artery and the pulse con- 
figuration can be easily detected. This same device 
can be used to measure impact pressures, cardiac 
impulse, blood pressures, and a large number of 
other physiological phenomena which are adapt- 
able to its peculiarities. 

The ear opacity and ear pulse are measured by 
detecting the amount of light transmitted through 
the ear to a photoelectric cell. The changes in the 
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Figure 2.—The Impact Decelerator. 
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amount of light transmitted are a reflection of 
the volume of blood and pulse characteristics 
within the ear at the moment. 


It should be emphasized that the stresses pro- 
duced by airplane crashes and by the impact de- 


Figure 3.—Illustration showing plastic cylinders con- 
taining thermo-sensitive wire which are inserted into the 
external nares and are used to record the respiratory 
pattern. 


celerator are comparable, but they are not neces- 
sarily identical. When more elaborate investigative 
methods (such as those involving human cata- 
pults, etc.) are available, it will be possible to 
duplicate more exactly the types of linear accelera- 
tive forces occurring in airplane crashes. Until 
that time the impact decelerator offers a highly 
useful and convenient technique for studying 
some effects of these forces. 

The impact decelerator applies the forces di- 
rectly to the subject. In an aircraft crash the 
forces are applied first to the aircraft structure 
and transmitted to the subject only through the 
seat and its attachments to the restraining devices. 
During such transmittal of force, there is un- 
doubtedly an absorption of energy in the aircraft 
structure so that in all likelihood the force applied 
to the subject is less than the initial force at the 
point of the impact of the aircraft. 

Studies at the Acceleration Unit have shown 
that it is possible to improve one’s tolerance to 
impact forces. Using the decelerator it has been 
shown that with the current regulation harness 
the human subject can tolerate approximately 
2,000 pounds peak impact force delivered within 
0.15 second. The area of the current regulation 
harness is 76 square inches applied to the average 
thorax and abdomen. When this area of coverage 
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is increased to 156 square inches by the use of a 
vest-type restraining harness, the tolerance limit 
is then increased to 3,300 pounds. Beyond this 
point we have seen ligamentous detachments, 
muscular and costochondral separations, and 
hematomas into muscle groups. These findings to- 
gether with untoward physiological changes are 
used as the criteria for the limit of tolerance to 
impact forces. 

It then became evident that if any significant 
increase in protection against impact forces was 
to be attained, it would take more than just in- 
crease of area and distribution of force. It had 
been shown in previous studies that the distribu- 
tion of the force in the current regulation harness 
was not uniform despite the fact that the straps 
themselves were of uniform width. (Fig. 4.) Thus 
the greatest force was concentrated at an area in 
the vicinity of the umbilicus near the coeliac plexus 
which as you know is quite sensitive to impact 
forces, and can easily produce temporary in- 
capacitation. During water landings at sea, pilots 
have been observed in the cockpit to be dazed 
and, when the plane sinks, to make no apparent 
effort to escape. The same applies to the fire 
hazard following crashes ashore. When these in- 
dividuals are recovered, often little if any posi- 
tive findings other than simple drowning or burns 
can be made. We fcel that it is possible that these 
individuals have been momentarily stunned by a 
concentration of the impact in the neighborhood 
of the coeliac plexus despite the fact that the 
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Figure 4.—Composite schematic drawing to illustrate 
the pressure distribution. The impacts produced maximal 
pressure forces at positions 6 and 7 on both shoulder 
straps. The maximal pressure areas on the seat belt were 
found at positions 4 and 5 
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force of the crash is not excessive. Therefore. it 
is necessary to find some way to equalize the dis- 
tribution of the force over this increased area to 
prevent concentration at certain vital points. This 
can be obtained by utilization of a material which 
will allow the body to form-fit into the harness 
during the imnact.* 

Further investigations on the impact decelera- 
tor, including high speed cinematography, afforded 
an opportunity to observe the effects of the early 
part of the impact. The rate of loading was found 
to bear a critical relationship to’ the subject’s 
tolerance toward maximal loads.’ Rapid applica- 
tions of the force, attaining a peak in less than 
30 or 40 milliseconds, were uniformly disliked. 
In general, the slower rates of loading were pre- 
ferred. An optimal rate of loading exists, how- 
ever, since slowing the rate of loading too much 
may cause a reduction in tolerance.‘ 


SUMMARY 


1. The possibility exists of surviving high im- 
pact forces in crashes in military aircraft. 

2. The magnitude and duration of a given 
force in part determines its effect upon the body. 
Increasing the area of distribution of a force re- 
duces the untoward effects upon subjects. 

3. Forces should be distributed to those areas 


The new drug tridione, widely acclaimed for the treat- 
ment of epilepsy, has been found to carry an unpre- 
dictable toxic reaction and five physicians, writing in the 
September 7 issue of The Journal of the American Medi- 
cal Association, warn that the public should not be allowed 
to buy the drug without a prescription. 

While tridione has been tried and found effective in 
the treatment of hundreds of epileptic patients with no 
apparent ill effects, two women are known to have died 
as a direct result of administration of the drug. Their 
case histories are reported in two separate articles in 
The Journal. 

One case is reported by Drs. Francis F. Harrison, 
Roswell D. Johnson and Darrell Ayer, of Cooperstown, 
N. Y., and the other by Drs. Roland P. Mackay and 
Werner K. Gottstein, who are from the Department of 
Neurology and Neurological Surgery, University of IIli- 
nois College of Medicine, Chicago. 

Both patients died from a disease known as aplastic 
anemia. This condition often develops in persons who 
are poisoned with benzine or similar substances, or who 
have worked too long with radium or x-rays. One of 
the chief symptoms of the disease is deficient blood cell 
formation. 

The Cooperstown doctors say their patient, a 16-year- 
old girl who had suffered from convulsive seizures for 
three years, died following the use of tridione and hydan- 
toin. The treatment, they say, was successful in con- 
trolling the attacks, but the patient gradually began 
to notice difficulty in breathing, palpitation on exertion, 
unusual fatigue, and a throbbing sensation in her head. 
The patient later suffered hemorrhages. All the measures 
used to prevent and treat infection, stimulate blood cell 
production and arrest bleeding proved of no value. 

The two Chicago doctors say their patient was a 23- 
year-old unmarried woman who had suffered convulsive 
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of the body more capable of withstanding these 
forces. 


4. The rate of loading bears a critical relation- 


ship to the tolerance of the subject to impact 
forces. 


5. Small oscillations and irregularities in a 
force are disagreeable to subjects. 


6. Force is the etiological agent of trauma, and 
as such requires much further investigation of a 
fundamental nature. 
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seizures since she was five years old. After repeated 
major convulsive seizures, tridione was administered. 
Later she suffered from severe headaches, with vomiting, 
generalized weakness and fatigue. Autopsy revealed ex- 
tensive hemorrhages throughout the body. 

In discussing the case, Drs. Mackay and Gottstein say: 

“There is little doubt that death was due to tridione. 
The only drugs used by the patient for ten months prior 
to her death were phenobarbital and tridione, and she 
had taken phenobarbital almost constantly for 19 years 
without ill effect. 

“The destruction of the elements of her blood was de- 
layed but abrupt. The acute onset of her illness came only 
after ten months, but it came suddenly. These facts 
strongly suggest a progressive accumulation of the drug, 
or of toxic fractions of it, in the body. As late as two 
days before her admission to the hospital she walked 
several blocks without distress. The process was there- 
fore catastrophic and apparently uninfluenced by vigor- 
ous treatment.” 

After outlining several suggestions to other physicians 
on the use of tridione, the Chicago doctors say: 

“Unprescribed sale of the drug to the public should 
not be allowed. The present enthusiasm for tridione, both 
among the profession and with the public, is very great, 
because of the glowing accounts which have appeared in 
the scientific and public press, and even on the radio. The 
public knows the drug by name and can buy it on the 
market. A doctor’s prescription is recommended on the 
company’s labels and should be required. 

“Finally, further research with tridione and related 
substances must be carried out. Despite the unfortunate 
toxic effects of tridione revealed in this case, the drug 
offers great promise for effective control of the most 
stubborn of all convulsive disorders, if its dangers can 
be avoided. This promise should be fulfilled.” 








Dermatologic Aspects of Dermatitis Due to Atabrine* 
RicHarpD O. Prarr, M.D., San Jose 


MY* part of this symposium on Untoward 
Effects of Atabrine will be limited to a brief 
discussion of the dermatologic aspects of this new 
clinical entity. It is not my purpose to discuss 
therapy, the etiology, histopathology or laboratory 
observations. 


While serving at a large naval hospital in the 
New Hebrides, I observed in the late part of 1944 
and the early part of 1945 a group of cases which 
later were attributed to the effects of atabrine. 
Here it might be mentioned that, contrary to the 
belief of some observers, typical lichen planus, 
histolegically and clinically did occur from time 
to time in the Solomon and New Hebrides areas. 
This fact, in the beginning, was somewhat con- 
fusing when this group of cases was first brought 
to our attention. All the cases observed were from 
the New Guinea areas. They occurred in both 
ship and shore based personnel. 


Three types of atabrine dermatitis were ob- 
served and for discussion they are divided into 
(1) Eczematoid type, (2) Lichenoid type, (3) 
Exfoliative type. 

Eczematoid Type: At the onset of the disease, 
the presenting eruption was varied. In many in- 
stances the lesions were merely scaly patches re- 
sembling a tinea, or an erythematous papular 
vesicular eruption confined to the dorsal aspects 
of the arms and hands and about the neck. Fre- 
quently the lesions were edematous and weeping. 
Bullae were not observed in this particular group. 
Later, other sites became involved, such as the 
eyelids, ears, scalp, bearded region and pubes. 
These early eruptions closely resembled a derma- 
tophytosis with an “id” .eruption, a seborrhic 
dermatitis or ezcema. The early eruptions were 
extremely resistant to therapy. Secondary infec- 
tions were common. On involution the lesions be- 
came dry and scaly, or progressed to the develop- 
ment of the pigmented, flat, or hyperkeratotic 
lichenoid type. In some of the patients with the 
eczematoid manifestations, the eruption was con- 
fined to the cheeks and nose, closely resembling 
lupus erythematosis. These patients later devel- 
oped other lesions on the extremities, which when 
healed left a thin, dry, slightly scaly atrophic scar. 

Nisbet? mentions the involvement of the ex- 
ternal ears which consisted of an erythemato 
vesicular eruption appearing first on the lobes and 
later involving the rim of the ear. This, he stated, 
may precede by weeks or months any other mani- 
festations of the disease. 

The involvement of the scalp and other hairy 
parts was rather unusual. There was a patchy 
alopecia accompanied with a severe inflammatory 


* Read before the Section on Dermatology and Syphilol- 
ogy, at the Seventy-fifth Annual Session of the oe 
Medical Association, Los Angeles, May 7-10, 194 


dermatitis of the scalp with a resultant peculiar 
shiny wrinkled atrophy of the skin. 

Lichenoid Type: If the lesions went on to the 
development of the lichenoid type or if this type 
developed independently there occurred dusky 
purplish-red papules covered with greyish scales 
and closely resembling the lesions of lichen 
planus. These usually were noted first on the 
dorsal aspects of the hands and the flexor sur- 
faces of the arms and legs, and on the lateral 
sides of the neck and about the eyes. The papules 
might coalesce to form raised plaques, or, as the 
condition continued to spread, new patches ap- 
peared with a gradual fusion of involved areas 
and with a variable extension to the trunk and 
scalp. The papules tended to become verrucous 
and assume a pigmented appearance. In some 
cases, there was a generalized eruption consisting 
of small follicular papules which were acuminate 
and reddish brown, about pin-head in size and 
topped by a horny plug. This was accompanied 
with a mark scaling and erythema of the scalp 
and was associated with a hyperkeratosis of the 
palms and soles with a tendency to fissuring. The 
nails were dull, rough, striated and brittle. In 
other cases the lesions had a tendency to become 
verrucous or nodular and were usually located on 
the lower extremities. They were most frequently 
diagnosed as hypertrophic lichen planus. The 
classical lichen planus papule with Wickhams 
striae was rarely seen. 

The lesions might extend rapidly or progress 
slowly with new lesions appearing on other parts 
of the body but the upper back was usually 
spared. The lesions of the eyelids at the time I 
observed them were slate colored infiltration of 
the lower or upper or both eyelids. 

The buccal mucous membrane lesions were 
either leukoplakia-like or resembled the lacy con- 
figuration of lichen planus. An atrophic area in 
the mid dorsal area of the tongue has been ob- 
served by some. The lesions involving the ver- 
million border of the lips and the external geni- 
talia are similar to those of lichen planus. 

Captain Louis Goldberg? investigated the 
amount of gastric and rectal involvement. He 
stated that of twenty cases, three had involvement 
of the rectum. These occurred on the columns of 
Morgagni but never in the crypts. They were 
present 1 cm. or more above the anal cutaneous 
junction, but not in the sigmoid colon. No lesions 
were found in the stomach on gastroscopic exami- 
nation. The rectal lesions disappeared after treat- 
ment. 

One of the most striking characteristics of the 
disease was the pigmentation which accompanied 
it. Some of the plaques and pigmented area of 
the skin developed spotty hyper and depigmenta- 
tions and a telangectasias. In some, the pigmenta- 
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tion was a peculiar slate color. This pigmentation, 
in addition to-the atrophies of various areas, the 
mottled alopecia of the scalp and other hairy 
parts, gave the patient a most unusual appear- 
ance. It is said that the atrophy and scarring has 
produced considerable permanent facial disfig- 
urement of some cases. 

Generalized exfoliation might occur following 
either the eczematoid or the lichenoid type or it 
might come primarily as an erythoderma. Occa- 
sionally it resulted from injudicious treatment. 
When. it did occur the skin from the top of the 
head to the soles of the feet was weeping. The 
odor was foul. All lymph glands were greatly en- 
larged. 

When exfoliation occurred in the lichenoid 
type, the pigmentation of the skin lessened. I ob- 
served one patient who exfoliated several times, 
and whose pigmentation became less with each 
ex foliation. 
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At the time of my observations the constitu- 
tional symptoms were minimal. Easy fatigue and 
loss of weight were the most frequently observed. 


SUMMARY 


The clinical manifestations of dermatitis due 
to atabrine were varied, but for the most part 
can be classified as either eczematoid, lichenoid 
or exfoliative. One can merge into the others, or 
the manifestations of both can be present in the 
same individual. Healing is accompanied with 
spotty hyper or depigmentations, atrophies, slate 
colored infiltration, and a variable alopecia. 
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Atabrine Dermatitis and Associated Aplastic Anemia * 


James R. Drake, M.D., San Francisco, AND 


Henry D. Moon, Captain, Medical Corps, A.U.S. 


PART I—ATABRINE DERMATITIS 


AS early as 1943, a large number of patients 

with skin eruptions resembling and at first 
diagnosed as lichen planus, began to appear 
among the service men and others connected more 
or less directly with the war effort. The disabling 
nature of this disease with its unusual manifesta- 


tions attracted the attention of 
tologists. 

In this paper, not all phases of this disease will 
be covered, but a brief description of the cutane- 
ous lesions which were observed for the most part 
at Letterman General Hospital in San Francisco 
will be presented. This hospital received the ma- 
jority of the dermatological cases being evacu- 
ated to the United States from the Southwest 
Pacific area. Therefore, hundreds of cases were 
seen. Most of these patients were observed for 
short periods because they were soon distributed 
to inland hospitals nearer their homes. For this 
reason most of the cases were observed during 
the early and active phases of the disease. There 
have been comprehensive studies by other work- 
ers regarding the etiology of these cutaneous 
lesions ; reports of some of these studies are not 
yet published. At present it is generally accepted 
that atabrine is the chief etiologic factor. The 
cutaneous reactions to atabrine may be divided 
into three groups: (1) the lichenoid, which is the 
type primarily to be considered in this report. 
(2) the eczematoid, and (3) the generalized exu- 
dative and exfoliative type. 


many derma- 


* Read before the Section on Dermatology and Syphilol- 
ogy, at the Seventy-fifth Annual Session of the Califor- 
nia Medical Association, Los Angeles, May 7-10, 1946. 


Lichenoid: This reaction was manifested chiefly 
by the appearance of pigmented, round or oval, 
elevated hyperkeratotic and verrucous lesions 
0.5-1.5 cm. in diameter, and often by violaceous 
plaques attaining Several centimeters in size. 
These occurred predominantly on the extremities, 
usually with the heaviest involvement on the legs, 
giving the appearance of hypertrophic lichen 
planus. Often they were concentrated on the but- 
tocks and pubic areas. Although the sides of the 
neck and thorax were commonly involved, lesions 
on the upper portions of the body were generally 
less hypertrophic than those on the lower extremi- 
ties. The face was commonly affected with pig- 
mentation and thin scaling of the eyelids, espe- 
cially the upper lids. On the scalp, a follicular 
hyperkeratotic process resulting in alopecia often 
occurred. Total alopecia of the scalp has been fol- 
lowed by a patchy regrowth in many cases. The 
eyebrows, especially the lateral halves, may like- 
wise be affected. About 30 per cent of the cases 
have mucous membrane lesions of the lips, tongue, 
buccal mucosa, or palate. The onset of the mu- 
cosal disease was usually marked by discomfort 
and finally resulted in white, silvery or gray areas 
simulating lichen planus. Certain light com- 
plexioned individuals had erythematous lesions 
with extensive follicular spine formation. These 
were found about the shoulders, thorax, and outer 
surfaces of the thighs, and have been noted to 
coexist with the verrucous type already described. 
This form healed with atrophy, and not uncom- 
monly with areas of anhidrosis. Subsiding lupus 
erythematosus may enter into the differential 
diagnosis of this form. 

Eczematoid: The eczematoid type may simu- 
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late an extensive eczematoid dermatitis, nummu- 
lar eczema, or fungus infection. Indeed, differen- 
tiatic.: from generalized contact dermatitis re- 
sulting from jungle vegetation has at times been 
difficult. Distribution of lesions on the feet, 
ankles, legs, wrists, forearms, sides of the neck, 
pinnae, and scalp was fairly constant. The trunk 
likewise often presented well-marginated patches 
which were strongly suggestive of a fungus in- 
fection. A weeping dermatitis was commonly 
found in the groins .and the bearded area. The 
entire eczematoid process may vary from the 
acute exudative to the chronic erythematosqua- 
mous stage. 


The history of many of the lichenoid cases re- 
vealed that the lichenoid phase was preceded by 
this patchy eczematoid type. I have seen the 
transition occur, and have personal reports from 
other observers confirming it. The existence of 
both types concurrently was frequently seen. 

Generalized Exudative and Exfoliative Type: 
This reaction was seen less frequently than the 
two preceding types. Cases in which the exuda- 
tive phase predominated were often difficult to 
separate from those with a severe and extensive 


eczematoid type. Some patients with the exuda-. 


tive and exfoliative type were moderately to seri- 
ously ill, with a reduction of total serum proteins, 
a bacteremia, and a septic course. 


All three types of cases showed weight loss 
from 10 to 40 pounds, being most pronounced in 
the extensive eczematoid and exfoliative groups. 
A number of deaths have occurred in patients 
with these cutaneous reactions, and a discussion 
of some of these will form the second part of 
this paper. 

Most individuals with these reactions showed 
some evidence of photosensitivity, particularly 
those with the lichenoid type. There was fre- 
quently a diffuse slate-like pigmentation of the 
face and dorsa of the hands as well as of the lips. 

Etiology: The etiology of these peculiar cutane- 
ous reactions has been the subject of consider- 
able speculation and discussion, particularly 
among military dermatologists, for the past three 
years. Obviously the incidence of these reactions 
has been higher in men, but a number of cases 
have been seen among members of the Army 
Nurse Corps and in female Red Cross personnel. 


Careful histories revealed that most of the pa- 
tients first sustained some type of injury to the 
skin, such as abrasions with secondary infection, 
insect bites or contact dermatitis. As these con- 
ditions healed, the so-called lichenoid or eczem- 
atoid reaction became superimposed upon them. 


Geographically, New Guinea was the most im- 
portant island from the standpoint of incidence of 
these reactions, although many-eceurred in other 
islands of the Southwest Pacific Area. The con- 
dition was not limited, as was first thought by 
some observers, to the Southwest Pacific area. 
We saw six cases of the mild lichenoid type in 
patients from North Africa and Sicily. In noting 
the ages of 65 consecutive patients admitted with 
the lichenoid type, it is interesting that 45 were in 
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the early fourth decade of life. This is notable in 
that this age is definitely above the average for 
the men who were in the Southwest Pacific Area 
at large. 


In the group of patients with the lichenoid type 
which were studied, the average period of service 
in the Southwest Pacific area at the time of onset 
was 5.9 months, exclusive of service in Australia. 


Probably the most important single etiological 
factor to be considered is atabrine. To the best of 
my knowledge, Nisbet first suspected and re- 
ported atabrine as the prime etiological factor. It 
can be stated conservatively at this time that 
there is much circumstantial evidence pointing to 
the prolonged prophylactic use of atabrine as the 
cause of the cutaneous reactions described above. 
Several. workers are reporting original work 
which will quite conclusively demonstrate the role 
of atabrine in this clinical entity. 


The incidence of these reactions in the Army 
and Navy was low. Without atabrine, the ‘war 
effort in the Southwest Pacific area would have 
been very seriously handicapped. 


Pathology: In the lichenoid lesions in the hyper- 
trophic stage, the surface is moderately to ex- 
tremely verrucous. There appears marked thick- 
ening of the epiderm with elongation of the inter- 
papillary processes, varying degrees of hyperker- 
atosis, and a prominent granular layer. Zones of 
parakeratosis are seen in some sections with cor- 
responding loss of the granular layer. The rete 
pegs are often of an acuminate shape, resembling 
those found in lichen planus. Perinuclear vacuo- 
lization and a disturbed basement membrane are 
usually seen, together with intercellular edema. 
In the dermis there appear varying degrees of 
collagenous degeneration and destruction result- 
ing in a loose arrangement of connective tissue 
fibers. Within the meshes of these fibers are in- 
filtrating cells, mostly Imyphocytes, together with 
varying numbers of endothelial cells. These 
changes are found chiefly in the papillary and 
subpapillary levels, where considerable vascular 
dilatation is also seen. In most cases pigment is 
found both intra and extracellularly throughout 
the upper dermis. As healing progresses, there is 
a marked reduction in hyperkeratosis, a thinning 
of the epiderm with shortening of the interpapil- 
lary processes, reduction of the inflammatory re- 
action, and, frequently, varying degrees of 
atrophy. Atrophic changes occur also in the arrec- 
tores pilorum muscles and in the sudoriparous 
glands. A perivascular infiltrate is seen forming 
strands, some of which extend into the deeper 
levels of the dermis. 


An insufficient number of sections from late 
healed cases have been studied to describe the 
ultimate. picture.. Some sections are apparently 
indistinguishable from those of lichen planus. 
Sections from the eczematoid group are very 
similar to eczema with the usual findings indica- 
tive of inflammation and weeping. It is notice- 
able, however, that many sections reveal club- 
shaped rete pegs, suggestive in this respect of 
psoriasis. 
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Treatment: General supportive treatment in- 
cluding good diet and often supplementary vita- 
min intake, together with cessation of atabrine 
administration, is indicated. The eczematoid and 
exfoliative types are treated along generally ac- 
cepted lines. It should be emphasized, however, 
that all local therapy must be very bland, as these 
cases do not well tolerate stimulation. In the 
exudative cases, Burow’s (1-16) or boric acid 
solution compresses or starch baths are very help- 
ful. During the interval between compresses or 
baths, dressings of bland creams or ointments are 
often necessary, although these may occasionally 
aggravate some cases. Lubrication with cocoa 
butter is usually indicated for the subsiding dry 
erythemato-squamous stage. 


Attempts to use heavy metal therapy in the 
lichenoid type have proven unsatisfactory. The 
results of arsenical preparations such as Fowler’s 
solution were likewise disappointing. X-ray 
therapy, except in a few localized, very hyper- 
trophic lesions, was unsatisfactory and is not 
recommended. 


Although the average case subsided within two 
to three months after returning to the United 
States and discontinuing the use of atabrine, many 
are subject to relapse, particularly those of the 
eczematoid type. 


PART II—APLASTIC ANEMIA 


Aplastic anemia was the most common cause 
of death in patients with skin lesions due to 
atabrine. Of nine cases with atabrine dermatitis 
coming to autopsy over a period of a year and 
a half, seven had aplastic anemia. In the other 
two cases, pyodermia with sepsis and acute 
yellow atrophy of the liver were the causes: of 
death. 


TABLE 1. 








; Acute Yellow 
Aplastic Atrophy of 
Anemia Liver 


Skin 
Lesions 
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* Small infarcts of liver. 
** Developed pyodermia and died from sepsis. 


During the same period there were nine cases 
of aplastic anemia, and of these only two did not 
have atabrine dermatitis. In contrast to the close 
association between atabrine dermatitis and 
aplastic anemia, acute yellow atrophy of the liver 
did not occur with any great frequency in pa- 
tients with atabrine dermatitis or aplastic anemia. 
Of eight cases with acute yellow atrophy, two oc- 
curred in patients with atabrine dermatitis; one 
of these two also had aplastic anemia. 
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The presenting complaints in five of seven pa- 
tients with both skin lesions and aplastic anemia 
were those due to dermatitis. The anemia in these 
cases was discovered on routine blood counts. 
However, the histories in these cases revealed 
that the patients had noticed weakness, fatigue, 
dyspnea on exertion, and bruising or hemorrhages 
for some time prior to entry into the hospital. 
Several of the patients had had dermatitis for as 
long as six months before entering the hospital. 
The hematologic findings in this group of cases 
were characteristic of aplastic anemia. 


The anemia was marked in nearly all of these 
cases and was usually of the normocytic nor- 
mochromic type; there was slight macrocytosis in 
some cases. Reticulocytes were decreased. The 
total leukocyte count averaged less than five thou- 
sand per cubic millimeter. In one case the white 
blood cell count dropped to less than a thousand 
per cubic millimeter. The leukopenia was charac- 
terized by a decrease in the number of granulo- 
cytes with a shift of the Arneth index to the 
right. Blood platelets also showed diminution in 
number in most of the cases in which this deter- 
mination was made. 


All of these patients rapidly pursued a down- 
hill course. Terminally most of them developed 
extensive hemorrhages and sepsis. Autopsy find- 
ings confirmed the clinical diagnosis of aplastic 
anemia. 


Bone marrow in these cases showed some 
variation. In most cases there was more or less 
complete aplasia with loss of almost all myeloid 
and erythroid cells and megalokaryocytes. Small 
groups of lymphocytes and plasma cells were 
present. There were occasional macrophages con- 
taining phagocytized blood pigment. In some cases 
the bone marrow showed areas of hyperplasia 
with extensive areas of necrosis containing de- 
generated myeloid elements, fibrin, macrophages, 
plasma cells and lymphocytes. 


SUMMARY AND CONCLUSIONS 


1. Three types of cutaneous reactions to ata- 
brine have been described clinically and histologi- 
cally ; namely, the lichenoid, eczematoid, and gen- 
eralized exudative and exfoliative types. 

2. Treatment was briefly discussed. Cessation 
of administration of atabrine, general supportive 
care and dermatologic care along accepted lines 
were recommended. X-ray therapy was of nq 
benefit except in a few. cases of the hypertrophic 
type. The use of heavy metals and arsenic was 
not recommended. 

3. Aplastic anemia was found to be the most 
common cause of death in patients with atabrine 
dermatitis. 

4. In our cases there was no definite relation- 
ship of acute yellow atrophy of the liver either to 
atabrine dermatitis or aplastic anemia. 

5. The frequent occurrence of aplastic anemia 
as the cause of death in patients with atabrine 
dermatitis suggests that there may be a common 
etiologic background. 





October, 1946 


Untoward Effects of Atabrine* 


ALBERT G. Bower, M.D., Pasadena 


DURING the late war it was my privilege to 

see many patients who were receiving or had 
received atabrine therapy. By most, it was well 
tolerated, the only untoward sign being the yellow 
color imparted by the dye to the skin. By a few 
it was not tolerated, and it is of the various mani- 
festations produced by the drug in this latter 
group that we wish to speak. 

Atabrine has been said to produce fewer toxic 
symptoms than quinine. With this we disagree. 
Vomiting occurred as frequently as it does in 
quinine therapy but was usually of shorter. dura- 
tion. Nausea lasted longer. Some patients com- 
plained bitterly of “nervousness,” a symptom not 
common with quinine. 

About five patients per thousand became psy- 
chotic, but all we saw recovered. There were two 
types seen: one, insidious in onset, usually oc- 
curred about a week after the cessation of the 
therapy, and was accompanied by disorientation, 
gradual clouding of the sensorium, sluggishness 


* Read before the Section on Dermatology and Syphilol- 
ogy, at the Seventy-fifth Annual Session of the — 
nia Medical Association, Los Angeles, May 7-10, 19 


ALLERGY DRUG PRESENTS SERIOUS 


Two Rochester, N. Y., doctors warn that benadryl, a 
very effective drug for allergic skin diseases, is danger- 
ous to persons operating any kind of machine, especially 
an automobile, because it may produce drowsiness, ac- 
cording to an article in the September 28 issue of The 
Journal of the American Medical Association. 

Benjamin J. Slater, Associate Medical Director, East- 
man Kodak Co., and Nathan Francis, of the Medical De- 
partment of the Eastman Kodak Co., in Rochester, state 
that “because of this narcotic side reaction incident to the 
taking of benadryl, the drug may be a serious hazard 
when used by persons operating automobiles or in in- 
dustry operating moving equipment or machinery.” 

In their series of 65 cases, the authors point out that 
drowsiness was a common symptom in 25. “This figure 


and inactivity, and the loss of memory for recent 
events ; the other type showed markedly increased 
motor and psychomotor activity, frequently re- 
quiring sedation, and occasionally physical re- 
straint. Visual and auditory delusions and halluci- 
nations were common. 

The skin manifestations were interesting and 
variable. Urticaria and exfoliative dermatitis oc- 
curred, the former usually transitory. 

More spectacular were those cases which re- 
sembled lichen planus and were so labeled by 
many dermatologists, though the atabrine source 
of these cases was early recognized. 

From the Caribbean and South Atlantic the- 
ater, cases were admitted to the hospital that 
greatly resembled lupus erythematosus dissemi- 
natus. These cases were proven by therapeutic 
tests in some instances, but not in all, to be due 
to atabrine. An interesting observation about these 
cases was their photosensitivity. After cases had 
cleared up during hospitalization, exposure to 
sunlight to a degree not previously harmful would 
again produce the lesions though’ no atabrine had 
again been used. 

60 S. Grand Avenue. 


INDUSTRIAL HAZARD—DROWSINESS 


should be increased somewhat,” they say, “as many of 
our patients were instructed to take the drug only at bed- 
time. Invariably they reported that they slept better than 
usual. Drowsiness may occur from one to three hours 
after taking benadryl, and this drowsiness may be cumu- 
lative if the drug is continued.” 

A case report of one of their patients serves to illus- 
trate how dangerous the effect of the drug may prove. A 
20-year-old man was given a 50 milligram capsule of this 
drug to relieve severe symptoms of hay fever. The sec- 
ond day of treatment he took the capsule just before 
going to work. He complained of feeling drowsy. An 
hour later, while driving an electric platform cargo truck, 
he lost control of the truck and it fell off the platform. 
Fortunately, he jumped in time to avoid injury. 
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Ghcavvaitéidis on the Function of the Clavicle*+ 


VeRNE T. Inman, M.D., Pu.D., anv J. B. peC. M. Saunpers, F.R.C.S. (Ep.), San Francisco 


"THE function of the clavicle is usually dis- 

missed with the observation that it acts as a 
sort of flexible outrigger which serves as a prop 
for the shoulder, thus establishing the conditions 
necessary for free action of the arm. But such a 
statement is far too general and provides little 
understanding of the essential mechanism to en- 
able us to interpret certain clinical derangements 
or to develop rational methods of surgical cor- 
rection. 


The shoulder itself constitutes a complex 
mechanism in which no less than three joints par- 
ticipate, the sternoclavicular, the acromioclavicu- 
lar, and glenohumeral, as well as the accessory 
motion of the scapula on the thoracic cage. So 
intimately related and yet so diverse are these in- 
dividual functions that it is impossible to treat 
one of the constituents of the shoulder without 
at least touching upon the mechanism of the 
others. Therefore, in considering the function of 


* This study was made possible under a grant from the 
National Foundation for Infantile Paralysis, Inc., New 
York, N. Y. 

+ Read before the Section on Industrial Medicine and 
Surgery, at the Seventy-fifth Annual Session of the Cali- 
fornia Medical Association, Los Angeles, May 7-10, 1946. 

From the Division of Orthopedic Surgery and Anatomy, 
University of California Medical School, San Francisco. 


the clavicle and in discussing such clinical prob- 
lems as arise in association with dysfunction of 
this single member, it becomes necessary to touch, 
however briefly, on the range of movement occur- 
ring at the shoulder joint proper, so that we may 
follow some aspects of its sequence of motion in 
relationship to the other constituent bony levers. 


The several joints which make up the shoulder 
complex, although capable of independent motion, 
all contribute their share to the total movement in 
a simultaneous but not successive manner. It is 
this simultaneity which results in that harmony 
of movement which Codman has so aptly called 
scapulo-humeral rhythm. It is of great clinical im- 
portance to recognize that any break in this har- 
mony of rhythm is positive evidence of derange- 
ment in one or the other of the several com- 
ponents of the shoulder mechanism. 


The most important movement for analysis is 
elevation of the arm, whether it be attained either 
through abduction or forward flexion. In these 
pathways: there is little essential difference in 
mechanism except for minor details. 

Elevation of the extremity, both in flexion and 
in abduction, at the glenhoumeral articulation is 
simultaneously accompanied by scapulothoracic 
movement, an arrangement which critically en- 
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hances the power of the attendant muscles. In the 
first 30 to 60 degrees of elevation, the scapula 
seeks, in relationship to the humerus, a precise 
position of stability, which it may obtain in one of 
several ways. Either the scapula remains fixed, 
motion occurring at the glenohumeral joint until 
the stable position is reached, or the scapula moves 
laterally or medially on the chest wall, or in rare 
instances oscillates until stabilization is attained. 
Hence the early phase of motion is highly irregu- 
lar, and is characteristic for each individual. It 
would seem to depend upon the habitual position 
which the scapula occupies in the subject when 
at rest. This phase of motion is related to the 
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setting action of the muscles, and we have, there- 
fore, termed it “the setting phase.” 

Once 30 degrees of abduction, or 60 degrees of 
forward flexion has been reached, the relationship 
of scapular to humeral motion remains remark- 
ably constant. Thereafter a ratio of two of 
humeral to one of scapular motion obtains; and 
thus, between 30 and 170 degrees of elevation, 
for every 15 degrees of motion, 10 degrees occurs 
at the glenohumeral joint, and 5 degrees by rota- 
tion of the scapula on the thorax. 

Roentgenograph and examination of the living 
prove beyond a doubt that scapular and humeral 
motion are simultaneously continuous. As _ this 
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ratio pertains, it is evident that the total range of 
scapular motion is not more than 60 degrees. nor 
that of the glenohumeral joint greater than 120 
degrees. Under special and abnormal conditions, 
the motions of either one of these two joints can 
occur independently. For example, when the 
scapula is fixed, it is possible to raise the arm 
actively to the right angle and passively to 120 
degrees. 

Clavicular motion is more complicated than has 
been hitherto suspected. The continuous rotation 
of the scapula on the thoracic wall during eleva- 
tion of the extremity is only possible because of 
the motion permitted at the two clavicular joints, 
and the phase and amount of movement is un- 
equally distributed between them. 

Elevation of the arm is accompanied by eleva- 
tion of the clavicle at the sternoclavicular joint 
(Fig. 1). This movement begins early and is 
almost complete during the first 90 degrees, when 
for every 10 degrees of elevation of the arm, 
there are four degrees of elevation of the clavicle. 
Above 90 degrees, clavicular motion at this joint 
is almost negligible. 

Motion at the acromioclavicular joint contrasts 
markedly with that found at the sternoclavicular 
joint (Fig. 2). The total range is approximately 
30 degrees and occurs both early, in the first 30 
degrees of abduction, and late, after 135 degrees 
of elevation of the arm. Between these two points 
there is almost no motion of this joint. 

The sum of the movements at the sternoclavicu- 
lar and acromio-clavicular joints is naturally equal 
to the range of movement permitted the scapula. 
Anatomically it is possible to envisage an adequate 
range of movement occurring at the sternoclavi- 
cular joint but it is difficult to understand how 
motion of such extent could occur at the acromio- 
clavicular joint, in view of the fact that the clavicle 
is rigidly attached at its lateral extremity to the 


scapula through the medium of the coracoclavicu- 
lar ligaments. For motion to occur at the acromio- 
clavicular joint in the plane of elevation of the 
arm, elongation of this ligament would appear to 
be necessary, and on first sight this would seem 
to be impossible. Because of the marked curvature 
of the outer third of the clavicle, we could en- 
visage a relative elongation of the coracoclavicular 
ligament, only by the clavicle rotating on its long 
axis, so as to allow this curvature to act as a 
crankshaft (Fig. 3). 

The existence of such clavicular rotation about 
its long axis was demonstrated experimentally in 
the living subject by the insertion of a steel pin 
into the bone and the measurement of its range of 
motion with elevation of the extremity. The de- 
gree of rotation proved to be very appreciable and 
amounted on the average to a movement of 50 
degrees. (Fig. 4.) How necessary this rotation is 
for the free elevation of the extremity was shown 
experimentally by manual interference of the 
movement through the medium of the pin inserted 
into the clavicle. Under these conditions elevation 
is promptly limited to about 120 degrees (Fig. 5). 
The clinical significance of these findings will be 
discussed later. 

The effect of clavicular rotation on the coraco- 
clavicular ligaments is established by anatomical 
dissections. A direct relationship is found to exist 
between the line of attachment (trapezoid line and 
conoid tubercle) of these ligaments, the amount 
of clavicular rotation, the extent of relative 
lengthening of the ligaments and furtherance of 
scapular rotation. (Fig. 6.) Thus, of the total 60 
degrees of scapular rotation, the first 30 are due 
to the elevation of the clavicle as a whole by move- 
ment at the sternoclavicular joint and the second 
30 degrees permitted at the acromioclavicular 
joint by clavicular rotation and relative elongation 
of the coracoclavicular ligaments. Therefore, the 
lateral curvature of the clavicle is of the greatest 
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significance. It permits the clavicle to act as a 
crankshaft and thus mechanically allows of no 
less than half of the scapular movement. 

In protrusion and retraction of the shoulders, 
no appreciable motion occurs at the acromio- 
clavicular joint (Fig. 7), nor is there any great 
rotation of the clavicle (Fig. 8), the movement 
occurring predominantly. at the sternoclavicular 
joint. 

These observations mutually clarify clinical 
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findings, and in turn are supported by them. The 
conception that. the clavicle serves as a prop to 
the shoulder is not supported in those cases in 
which the bone is lacking or in which it has been 
excised. As is well known, the clavicle is absent 
or partially suppressed in that rare familiar dis- 
order, craniocleido-dysostosis. In these cases the 
disposition of the shoulders in the resting position 
is not markedly disturbed, but their range of mo- 
tion is greatly enhanced, protrusion and retraction 
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Figure 6.—Dissection of pectoral girdle mounted to 
demonstrate motion at the acromioclavicular joint. Gonio- 


meters are attached to scapula and clavicle to indicate 
simultaneous angular changes for construction of graph. 
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FUNCTIONS OF THE CLAVICLE 


Figure 7.—Subject viewed from above. Pins inserted into acromion and lateral extremity of the clavicle. Note 
that there is little change in the angle between the pins during protrusion and retraction of the shoulders. 


of the shoulder becoming very extensive and ele- 
vation being increased to beyond 180 degrees. 
(Figs. 9 and 10.) The lack of disability at the 
shoulder observed in this disorder has given us 
confidence in recommending excision of the 
clavicle in the presence of tumors and osteomyeli- 
tis of this bone. We have excised the entire 
clavicle in four patients. Diagnosis was a large 
expanding giant cell tumor, metastatic carcinoma 
of thyroid, Ewing’s sarcoma and chronic osteo- 
myelitis. The functional disturbance was negli- 
gible. The shoulder did not drop inwards and for- 
wards as might be anticipated. The range of mo- 
tion was increased and minor instability only oc- 
curred when a weight was supported over the 
head. On measurements there was no loss of 
muscle power and no complaint of dragging sen- 
sations in the arm. (Fig. 11 and Fig. 12.) These 
cases effectively dispose of the conception that the 
clavicle acts as a prop, but suggest that it con- 
tributes somewhat to stability in supreme eleva- 
tion. Furthermore, our experience would lead us 
to recommend excision of the clavicle as an 
effective method of gaining an increase in the 
range of motion in arthrodesis of the glenohu- 
meral joint. 

As pointed out, clavicular rotation permits the 
final half of scapular rotation. With loss of this 
motion, abduction is limited to approximately 120 
degrees. We have been able to demonstrate on 
several occasions the effects of this loss in the 
recently advocated method of treatment of acro- 
mioclavicular dislocation in which the clavicle is 
fixed to the caracoid by means of a metal screw, 
or in which the acromioclavicular joint is stabi- 
lized by the insertion of a metal pin. A single ex- 
ample will suffice to illustrate the unsatisfactory 
features of these methods of treatment. 


CASE HISTORY 


A 20-year-old student suffered an acute acromioclavicu- 
lar dislocation of the right shoulder while playing foot- 
ball in September, 1943. Five days later the dislocation 
was reduced surgically and fixation achieved by the in- 
sertion of a metal screw through a drill hole in the 
clavicle into the base of the coracoid. (Fig. 13.) Follow- 
ing recovery from surgery the patient discovered that he 
was unable to.elevate that arm above 110 degrees al- 
though no discomfort was felt. (Fig. 14.) 


Figure 8&8. 


Figure 9. 


In January, 1944, while runing, he slipped and fell, 
forcibly abducting the arm above his head. Over the tip 
of the shoulder he suffered immediate pain which sub- 
sided rapidly. Following this he found that he had re- 
gained a complete range of motion. X-rays revealed that 
the screw had been bent and avulsed from the coracoid, 
permitting the clavicle again to rotate freely. (Fig. 15.) 

In the surgical treatment of acromioclavicular 
dislocation where, apart from conservative meth- 
ods, it is desirable to maintain the full range of 
active motion, one has a choice of restoring the 
torn acromioclavicular ligaments or excising the 
lateral half of the clavicle. If the procedure of re- 
section is adopted the clavicle should be removed 
to a point medial to the attachment of the liga- 
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Figure 10. 


ments. Otherwise, tension is still transmitted by 
these injured structures and pain will persist. If 
ligamentous restoration by fascia is chosen, it is 
important to insure that the clavicular attachment 
be placed as near as possible to the apex of the 
lateral curve of the clavicle. The unsatisfactory 
results from fascial reconstruction are often due 
to neglect of this point. Because of the cranklike 
action of the bone, it is necessary that the fascial 
suturé follow, as closely as possible, the course of 
the normal ligaments. Otherwise there will be 
some limitation of movement and excessive stress 
thrown upon the repair. 


Dysfunction at the shoulder sometimes occurs 
in association with fractures of the clavicle. For- 
tunately these complications are not common. An 
excessive exaggeration of the outer curve may in- 
terfere with the axis of clavicular rotation, result- 
ing in displacement of its sternal extremity and 
pain at the related joint. We have recently seen 
examples of this type. , 


CASE HISTORY: CASE II 


At the age of nine years the patient fell and fractured 
the right clavicle at the junction of the middle and inner 
thirds. The fracture was immobilized in a figure “8” of 
plaster. Healing occurred rapidly but with an increase in 
the medial curve and suppression of the lateral curve. No 
disability was experienced until several years later when 
increasing discomfort was noted at the sternoclavicular 
joint. When examined nine years after the original in- 
jury there was swelling over the right sternoclavicular 


joint. The right clavicle was more prominent than the 
left with a definite increase in its medial curve. There 
was marked instability of the right sternoclavicular joint 
as compared with the left. On elevation of the right 
arm the sternal end of the clavicle described an arc in- 
stead of rotating through an axis passing through the 
center of the articular surface of the joint. 


Loss of the lateral curvature of the clavicle on 
the other hand immediately prohibits the full 
range of scapular rotation and interferes with 
complete elevation. The decrease in elevation is. 
directly proportional to the degree of obliteration 
of this curve and is only noticeable above 120 
degrees. 

From these observations it is clear that apart 
from serving as a link in the pectoral girdle, the 
fundamental and most important function of the 
clavicle is related to the existence of its curva- 
tures. It is these curves, especially the lateral, 
which bring this bone into relationship with the- 
scapula and indeed are responsible for the neces- 
sary freedom which the scapula must possess to: 
provide the niceties of rhythm which are so char- 
acteristic of shoulder movement. All other aspects 
of clavicular function are subsidiary to its rota- 
tion. Consequently, any condition which results in 
interference with this motion, or changes its rela- 
tionship to other components of the complex, will 
result in limitation of movement. It can be said’ 
that the presence of the clavicle is not entirely 
necessary in man, and its absence in no way re- 
tricts, but in fact increases, the range of shoulder 
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movement with but slight loss in stability. Nature 
in her endless experiments has in many forms en- 
tirely suppressed this structure. 


Figure 11. 


SY 


Sa 


ANS 


THE CLAVICLE 


SUMMARY 


1. The function of the clavicle is closely in- 
tegrated with the shoulder complex and any re- 
striction of motion at either of its joints is 
promptly reflected in the total range of motion 
at the shoulder. 

2. The traditional conception as it serves as a 
prop is of little or no consequence, and excision 
of the bone leaves no significant disability. It 
serves, however, to give some stability to the ex- 
tremity under load in the extreme ranges of 
motion. 

3. Rotation of the clavicle about its long axis 
and its action of its outer curve as a crankshaft 
is its most important function, since this motion 
allows of one-half the total range of rotatory ex- 
cursion of the scapula. The remaining half of 
scapula excursion is the outcome of clavicular 
elevation at the sternoclavicular joint. Loss of 
clavicular rotation completely restricts elevation 
of the arm above 120 degrees which is a serious 
disability in certain occupations and athletic pur- 
suits. 


Figure 12. 
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Figure 13. 


Figure 14. 
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Two Team Abdominoperineal Resection* 


Matcotm R. Hitz, M.D., F.A.C.S., Los Angeles, AND Ropert L. Bett, M.D., Glendale 


With ever increasing interest in the surgical 
treatment of carcinoma of the rectum and 
rectosigmoid, there is still an apparent need of 
simplification of the operative procedure, even in 
the generally accepted Miles one stage resection. 


It is the purpose of this presentation to evalu- 
ate the use of two operative teams in synchronous 
resection of the rectum and rectosigmoid through 
an abdominal and perineal approach using the 
Miles technique. 


A review of the literature reveals that several 
writers in this field have given consideration to 
multiple simultaneous surgery in dealing with the 
treatment of cancer of the rectum and lower sig- 
moid. Bloodgood! in 1906, reported simultaneous 
surgery through an abdominal and sacral ap- 
proach in attempting to completely remove car- 
cinoma of the upper rectum and sigmoid colon 
with restoration of continuity. In 1934, Kirschner* 
reports what he designates as a new operation, in 
which he uses a double operative team in a one 
stage abdominosacral resection. Trueblood® one 
year later, gives as a preliminary report his use 
of two simultaneous operations in the combined 
abdominoperineal resection. Mention is made that 
he’ failed to find evidence in surgical literature 
that this procedure has been previously used. 
Lloyd-Davies® recommends the use of a combina- 
tion of Trendelenburg and lithotomy positions 
with proper leg and back support as a prerequisite 
in synchronous abdominoperineal resection and 
resection with anal anastomosis. Laufman and 
Bettman‘ in presenting a modification of the 
Lloyd-Davies technique, make an appeal for a 
more widespread use of the combined procedure 
as a means of broadening the field of operability 
in the treatment of cancer of the rectum. Wangen- 
steen’ mentions that his associate completed a 
closed anastomosis through a Fansler operating 
proctoscope while he continued the abdominal 
part of the surgery. 


TECHNICAL FACTORS 


After the administration of the spinal anaes- 
thetic, the patient is placed on the table (Figure 1) 
in the lithotomy position with the legs supported 
by right angle leg rests. A wide sand bag, four 
to five inches in thickness, is placed under the 
sacrum. The buttocks are placed three to five 
inches from the edge of the table. This allows 
optimum exposure of the ano-coccygeal and ab- 
dominal operative fields. Well padded shoulder 


* Read before the Section on General Surgery at the 
Seventy-fifth Annual Session of the creel Medical 
Association, Los Angeles, May 7-10, 194 

From the Department of Proctology, Tinie of Medical 
Evangelists. 


braces are used in maintaining the above posi- 
tion with Trendelenburg. One or both arms are 
placed above the head in a comfortable position 
which gives room for the surgeon and assistants. 
A left arm board may be used for intravenous 
therapy. In the male, the scrotum and catheter 


are held on the right thigh by means of a towel 


clip and adhesive. Continuous drainage of catheter 
may be maintained by connection to a floor basin. 
After surgical preparation, drapes are placed with 
minimal material in the pubic region. Instrument 
trays on stands can be placed over neck and legs. 
Lights are adjusted for each field of operation. 


Exposure for simultaneous two team resection 
is made through a midline abdominal and a racket 
shaped peri-anal incision. The anus is closed by 
preliminary subcuticular linen ligation. During 
the first phase of the abdominal operative pro- 
cedure the inferior mesenteric artery and vein 
are severed between clamps and ligated. After 
freeing the terminal bowel from both perineal and 
pelvic attachments the sigmoid colon is severed 
with cautery between de Martel clamps. The 
lower segment containing the neoplastic disease 
is then delivered by the perineal operator. The 
abdominal peritoneal floor is reconstructed and 
supported by packing from below into the pelvic 
wound using ten-yard roll of six-ply four-inch 
gauze which is kept from contact with any raw 
surface by an 18-inch square of rubber tissue. A 
permanent single barreled colostomy is placed in 
the midline abdominal incision which is closed 
about the colostomy, using interrupted figure of 
eight steel alloy suture to peritoneum and fascia, 
and skin clips. The colon is allowed to extrude 
three or more inches above the skin level to facili- 


Figure 1..—Patient is placed in lithotomy position with 
Trendelenburg and complimentary elevation on sand bag 
under sacrum. 
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tate in the “Dudley Smith Method” of bed side 
colostomy care. Preliminary to dismissal of the 
patient from the hospital the redundant bowel is 
removed with cautery. 


CLINICAL DATA 


A series of 30 cases in which the diagnosis of 
carcinoma of the rectum had been previously 
made and verified by biopsy, are presented. These 
individuals were subjected to surgical removal of 
their lesions by two operative teams working 
simultaneously through an abdominal and perineal 
approach following, more or less, the Miles tech- 
nique. The age group varied from 35 to 76 years, 
with the predominence of 60 and above. Sex was 
equally divided. Two of these patients had known 
of their condition at least one year and were con- 
sidered as being probably inoperable. The grading 
of tumors on hospital entry varied from II to IV, 
with predominence of grade II. Postoperative 
stay in the uncomplicated cases varied from ten 
to sixteen days. All patients were adequately 


trained in the care of their colostomy prior to de- 
parture from the hospital. 


ADVANTAGES OF OPERATION 


Certain distinct advantages are apparent in two 
team resection. There is no need for change of 
position ; this not only saves time, but minimizes 
shock. In our experience, this time saved as com- 
pared with the Miles multiple operative procedure 
averaged about one hour. This approach simpli- 
fies the operative technique in that it allows more 
choice in procedure and facilitates in the dissec- 
tion of facial planes and attachments. This is 
readily illustrated in the perineal phase of the op- 
eration, in which the abdominal operator working 
out the cleavage planes between the prostate and 
rectum facilitates in the deep perineal dissection 
with less chance of injury to posterior urethra or 
rectum. Likewise, the retrorectal space can be 
more readily entered from below under guidance 
of a hand in the hollow of the sacrum. Synchron- 
ous operative procedure increases the operability 
of large adherent tumors which in many instances 
would be considered inoperable. The peritoneal 
pelvic floor is not only closed with more ease, but 
is supported with the proper amount of gauze 
packing placed from below into an 18-inch square 
of rubber tissue. Keeping the operative time be- 
tween the one and two hour period holds it within 
the usual limits of one spinal anaesthetic. Supple- 
mentary or continuous spinal anaesthetics are 
seldom needed. All of these features encourage 
the use of this type of surgery in the elderly in- 
dividual. 


COMPLICATIONS 


Complications arising during surgery were 
limited to ureteral injury and rupture of perforat- 
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ing bowel lesions. In two instances, the left ureter 
was involved. In one, some several inches of 
ureter had to be resected with tumor tissue. The 
severed ends were ligated to prevent urinary leak- 
age. In the other case, a female, the left ureter 
was apparently injured in the dissection with 
subsequent urinary fistula into the pelvic wound. 
Before the patient left the hospital, the left kid- 
ney was removed. In two individuals, bowel leak- 
age was observed in the abdominal phase of sur- 
gery, and in these peritoneal contamination was 
obviated by perineal operator being able to com- 
plete dissection from below; the peritoneal floor 
being closed over a soiled pelvic wound into which 
sulfa powder had been dusted. 

Postoperative complications varied from uri- 
nary dysfunction, previously reported’ by one of 
the authors, to ileus, pneumonia, pelvic abscess 
with cellulitis, and myocardial failure. One pa- 
tient in this series suddenly expired ten minutes 
after return to her room. At no time during sur- 
gery was there any indication of shock. The op- 
erative time was limited to one hour. An autopsy 
revealed a coronary occlusion. 








SUMMARY 


1. Two team abdominoperineal resection has 
been carried out in a series of 30 cases. 


2. Abdominal and perineal approach is made 
possible by use of a combination of lithotomy and 
Trendelenburg position with complimentary ele- 
vation of pelvis on sand bag placed under sacrum. 


3. Synchronous operative resection of the 
rectum and rectosigmoid has several distinct ad- 
vantages over the multiple stage abdominoperineal 
procedure using one operative team. 


1216 Wilshire Boulevard, Los Angeles. 
229 North Central Avenue, Glendale. 


REFERENCES 


1. Bloodgood, Joseph C., The Surgery of Carcinoma of 
the Upper Portion of the Rectum and the Sigmoid Colon, 
with Special Reference to Combined Sacral and Abdomi- 
nal Operation for Resection of the Tumors, Surg., Gynec. 
& Obstet., 1906, 3 :284. 

2. Hill, Malcolm R., Barnes, Roger W., and Courville, 
Cyril B., Vesical Dysfunction Following Abdominoperi- 
neal Resection for Carcinoma of the Rectum, J.A.M.A., 
1937, 109 :1184. 

3. Kirschner, M., The Synchronovs Procedure of 
Abdomino Sacral Radical Operation for Cancer of the 
Rectum, Chirurg, 1934, 6 :233. 

4. Laufman, Harold, and Bettman, Ralph Boerne., One 
Stage Radical Resection of the Rectum by Modified 
Lloyd-Davies Technique, Am. J. Surg., 1943, 60:243. 

5. Lloyd-Davies, O. V., Lithotomy-Trendelenburg Posi- 
tion for Resection of Rectum and Lower Pelvic Colon, 
Lancet, 1939, 2:74. 

6. Trueblood, Donald V., A Simplified One Stage Pro- 
cedure for Cancer of the Rectum (Combined Abdomino- 
Perineal), West. J. Surg., 1935, 43 :447. 

7. Wangensteen, Owen H., Primary Resection of the 
Colon and Recto Sigmoid, Surgery, 1943, 14 :403. 








October, 1946 


"THE pediatrician has a large responsibility in 
preventing the development of an orthodontic 
problem in the growing child. It is he who can 
first observe in the infant the evidence of failure 
of development of the facial structures. When 
such failure is noted, the pediatrician can begin 
at once to institute measures to prevent or lessen 
future deformity which may require extensive 
oral correction. Although he cannot control the 
forces that developed the infant before birth, that 
being in large measure the internist’s and obstetri- 
cian’s responsibility, he can contribute a program 
of nutrition and care which will build strong, re- 
sistive oral structures with good alignment. 

In this paper I shall discuss the leading post- 
natal influences which affect the growth and de- 
velopment of the facial structures and the teeth. 
The pediatrician who early takes roentgenograms 
of the head of the infant will be able to discover 
what density of bone is present, and what quality 
of supporting tissue. Subsequent x-rays of the 
head as the deciduous teeth appear will tell the 
pediatrician whether or not the anterior portion 
of the mandible will afford room for the perma- 
nent dentition. He can estimate the linear length 
of the bone supporting the deciduous teeth from 
second deciduous molar to second deciduous 
molar as the teeth emerge and determine from 
the breadth of the calcifying permanent teeth 
whether or not this portion of the jaw will be 
adequate. 

Dr. Hays Nance,® quoting from the work of 
John Hunter, states that this distance is deter- 
mined by the end of the first year. In observing 
children in my own practice, I have felt that 
failure to expand the dental ridges and interdental 
bone of the anterior portion of the mandible by 
the third year omened permanent failure in this 
development. The pediatrician who discovers that 
the infant’s jaw is failing to expand linearly by 
the last half of his first year is faced with the 
problem of that child’s future tooth development, 
and his potential requirement of orthodontic 
assistance. 

The linear difference between the space needed 
for the ten deciduous teeth, and the linear length 
of the alveolar and interdental bone needed for 
the ten permanent teeth replacing them, will de- 
termine, in a large measure, the amount of de- 
formity in alignment to be expected when the 
permanent central, lateral, cuspid and bicuspid 
teeth appear. 

A child of five possessing small deciduous teeth 


* Read before the Section on Pediatrics at the Seventy- 
fifth Annual Session of the California Medical Associa- 
tion, Los Angeles, May 7-10, 1946. 


The Responsibility of the Pediatrician 
In the Orthodontic Problem* 


Francis M: Porrencer, Jr., M.D., F.A.C.P., Monrovia 


and little expansion of the alveolar crests of the 
jaw, yet whose x-rays show large permanent teeth 
with a greater total linear requirement than the 
corresponding deciduous teeth already present, 
cannot fail to develop a malalignment of his per- 
manent dentition. He will probably require ex- 
traction in order to make it possible for future 
orthodontic correction to improve facial appear- 
ance or to hold when the appliances are removed. 

The linear growth of the posterior portion of 
the mandible that supports the permanent molars 
continues to a later date. The most common and 
almost universal failure of spacing for the third 
molar among civilized peoples is but one index of 
inadequate development of the jaw bone. 

If a pediatrician evaluated the relative effects 
of the muscular action of a baby nursing at the 
breast and of one nursing from a bottle, he would 
weigh more carefully the wisdom of placing an 
infant on a bottle. In accordance with Wolff’s 
law, the vigor of the nursing infant and the re- 
sistance of the nipple to his effort determine how 
strong the important muscles of mastication will 
be. The pull of these muscles acts on their attach- 
ments and develops the accompanying bones of 
the skull and mandible in proportion to the force 
exerted. Nursing the breast requires a different 
muscular action and more effort on the part of 
the infant than nursing from a rubber substitute. 

Not only must we consider the growth of the 
mandible, but we must study the factors in the 
development of the middle third of the face and 
the base of the brain, which determine the ade- 


quacy of lateral and forward movement of the. 


face. This development determines the direction 
of the muscular pulls on the oral structures and 
influences the size and shape of the arches and 
vault of the mouth, and secondarily, the sinuses 
of the skull. 

Two very important indices of this develop- 
ment are the adequacy of the orbital portion of 
the zygomatic arch (process fronto-sphenoidalis ) 
and the maxillotemporal portion of the zygoma- 
tic arch. In the well developed child, the trans- 
verse diameter of the two malar prominences 
should be equal to, or slightly greater than, the 
transverse diameter of the fronto-sphenoidal 
processes. 

Most bottle fed infants early show failure of 
the growth between the malar prominences and a 
failure in development of an adequate orbital por- 
tion of the zygomatic arch. This is partially due 
to the weakness of muscles common to many 
bottle fed infants. 

During the greater part of the first year, the 
bones of the face are the only bones subjected to 
stress—the stress of nursing and chewing. The 
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author has pointed out™*® that metabolic upsets 
such as infectious diseases leave their imprint on 
developing bones under stress. The recurrent up- 
sets of an allergic process leave even greater 
effects. As the child begins to walk, the foot and 
the knee and hip become bones of stress, and evi- 
dence of fragmentation in any of these can be 
interpreted as an index of disturbed dental devel- 
opment. 


It is therefore logical that the severely allergic 
child with his recurrent allergic ‘episodes is likely 
to experience failure in facio-dental development. 
It is very important to control the allergic process 
as quickly as possible to prevent the occurrence 
of dental deformity. In my own experience, some 
evidence of failure in alignment or development 
of the teeth is present in every case of persistent 
childhood allergy. 


Congenital failure in development as well as 
post-natal injury of other facial structures may 
exert a definite effect on the developing face. An 
example of this is the lack of stimulation to growth 
found in the congenitally blind. 


Infections of the nasal passages can also exert 
an arresting effect on the growing bones of the 
face and may permanently interfere with occlu- 
sion. Failure in the dental structures, especially 
in the deciduous teeth afflicted with rampant 
caries, which are now known to be controllable 
by adequate diets®?*"?? may not only ruin an 
otherwise good mouth but may leave a badly 
scarred area of little use to the orthodontist and 
a difficult problem to the prosthedontist. The early 
loss of teeth interferes with the full development 
of the alveolar bones and their supporting struc- 
tures, when due to extensive decay. 


The mechanical factors of injury can play 
havoc with the growing face and the occlusion of 
the teeth, as can the direct infection of the 
mandible or maxilla from abscesses. Burns of all 
types can damage the growth of the facial and 
dental structures, but are relatively few as com- 
pared with injurious factors of disturbed meta- 
bolism. 

The pediatrician has a particular responsibility 
in recognizing the hypothyroid child and institut- 
ing early treatment. These children, when they 
reach adult life, often suffer loss of teeth due to 
porosity of bone, and extensive root resorption.’ 
Orthodontia in these cases is apt to fail because 
of the same porous bony structure which cannot 
support appliances or retain good alignment, how- 
ever well executed. 

The hypogonad child** frequently presents a 
concomitant symptom of missing teeth in either 
or both the deciduous and permanent dentition. 
He may show underdevelopment of both mandible 


Vol. 65, No. 4 


and maxilla. The proper stimulation of the gonads 
at an early date will also improve the facio-dental 
development. In a similar manner other endocrine 
disturbances,*® especially of the pituitary, should 
be recognized in early childhood and the proper 
treatment instituted. 


The pediatrician thus undertakes a double trust 
in assuming the guidance of the health of an in- 
fant. He not only treats the infant for infectious 
diseases and prescribes a diet to meet its growing 
needs ; he directs a program calculated to deter- 
mine the future dental development of that child. 


He can determine by routine x-rays the chang- 
ing conditions of the skull, and can interpret 
these findings as prophesies of future require- 
ment for orthodontia. By encouraging the mother 
to nurse the infant, the pediatrician can early 
help the child to develop strong facio-dental struc- 
tures entirely different from those of the bottle 
fed baby. He can avert or lessen many a dental 
deformity by recognizing early hypogonad, hypo- 
thyroid, and other endocrine disturbances of chil- 
dren and by instituting the proper therapy which, 
in turn, improves the facio-dental structures. He 
can also obviate many serious dental problems by 
checking allergies as quickly as possible, since the . 
continual insult of an allergic process is accom- 
panied by concomitant dental problems. The 
pediatrician, by means of x-rays taken at regular 
intervals, should anticipate the future develop- 
ment of orthodontic problems, so that the ortho- 
dontist may be consulted at an early date, before 
the permanent teeth have erupted. 
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MEDICAL PROGRESS: 


Present Concepts of the Clinical Significance 


of Unipolar Precordial Electrocardiogramst 


Maurice Soxotow, M.D.,* San Francisco 


CCUMULATED experience, supported by 

animal experimentation, has emphasized the 
importance of precordial leads in clinical electro- 
cardiography. Many physicians regard precordial 
leads only as a research tool and their use far too 
complicated for ordinary clinical study. Recently 
Wilson, et al.,2> Goldberger,’”"* and Sodi™ have 
discussed the physiologic concepts and electro- 
cardiographic correlations and have conclusively 
demonstrated the clinical value of precordial leads. 


The standard limb leads are indirect leads and 
the data they furnish are not comparable to those 
obtained by direct leads from the epicardium in 
animals. The standard limb leads are bipolar leads 
and record the composite differences in potential 
of two unipolar extremity leads and not that of 
a single extremity. The standard leads, there- 
fore, reflect the contribution of all portions of the 
heart, and the effects of small lesions may be 
overshadowed by the effect of the great mass of 
normal myocardium. A detailed analysis of pre- 
cordial leads gives one data comparable to those 
from direct epicardial leads, the precordial leads 
being semi-direct leads and not indirect, as are 
the limb leads. Further, even though limb leads 
may indicate that myocardial abnormality is pres- 
ent, multiple precordial leads delineate the abnor- 
mality more finely and indicate its extent. Pre- 
cordial leads may reveal localized lesions such as 
antero-septal or antero-apical myocardial infarc- 
tion, when limb leads may not be diagnostic. A 
single precordial lead has the disadvantage of re- 
flecting potential variations solely of that por- 
tion of the heart which lies under the electrode. 
With the common use of a single electrode on 
the cardiac lead apex (IV F), the problem of ac- 
curately locating the exact site of the apex for 
serial records becomes most important. In addi- 
tion, precordial leads further to the left of the 
cardiac apex may reveal abnormalities not seen 
in leads from the apex (IV F), especially if the 
heart is enlarged. For this reason Lead IV F is 
frequently inadequate. Even in normal electro- 
cardiograms, the presence of six normal precor- 
dial leads taken over both ventricles is an added 
assurance of normality and removes the doubt 
that a localized lesion may be present that was 
missed in the standard limb leads. Multiple pre- 
cordial leads are now more extensively used, 
especially by insurance companies, and if reliance 
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is placed solely on the results furnished by a 
single precordial lead, electrocardiography is not 
utilized to its. fullest diagnostic possibilities. 


PHYSIOLOGIC CONSIDERATIONS 


Lewis”? first showed that by pairing an electrode over 
the ventricular surface (exploring electrode) with one 
over the chest wall or over an extremity (indifferent 
electrode), electrocardiograms were obtained which re- 
flected directly the activity of the part of the heart under 
the electrode. Wilson, et al.16- 26.27.28 showed by numerous 
experiments on normal dogs, and on dogs with induced 
bundle branch block and with myocardial infarction that 
a close relation exists—as demonstrated electrocardio- 
graphically—between the potential variations of the right 
side of the precordium and those of the anterior surface 
of the right ventricle, and between the: potential varia- 
tions of the left precordium and those of the anterior 
surface of the left ventricle. These correlations were 
based on comparison of the QRS complexes of precordial 
leads with the chest intact and later with direct epi- 
cardial leads after the heart was exposed by splitting 
the sternum. These experiments allow one to conclude 
that precordial leads are, in effect, semi-direct leads from 
the heart, and that leads from the right precordium re- 
flect activities of the right ventricle and leads from the 
left precordium reflect activities of the left ventricle. 

The potential variations of a given precordial electrode 
are largely determined by the potential variations of the 
ventricular surface nearest the electrode. The part of the 
heart directly under the exploring electrode exerts the 
major effect on the electrocardiogram and the effects of 
distant ventricular surfaces are relatively minor, since 
the magnitude of the contribution of other portions of 
the heart varies inversely with the cube of the distance.25 
This being so, moving the electrode across the precordium 
in multiple leads enables one to record the potential varia- 
tions from different parts of both ventricles, and there- 
fore to determine the presence of lesions localized to one 
part of the heart. The fact that a single precordial lead 
reflects chiefly the electric activity of a limited part of 
the heart is one of the main reasons for the necessity 
of taking more than one precordial lead.2% 31 

During a cardiac cycle the potential variations pro- 
duced by the heart are transmitted to all parts of the 
body in diminishing degree, depending on the distance 
from the heart. It has been estimated that the potential 
variations of the arms or legs are one-thirtieth as great 
at any given time as those at a point on the ventricular 
surface.25 Nevertheless, the extremity used for the indiffer- 
ent electrode possesses sufficient electric potential so as 
to influence to some degree the form of the ventricular 
complex obtained by precordial leads. Because of the 
effect, although small, of the “indifferent” electrode on 
the precordial tracing, Wilson, et al.,2”’ introduced a 
method of reducing the potential of the indifferent elec- 
trode to zero. This method involved the construction and 
use of the “central terminal.” The central terminal con- 
sists of three lead wires, each connected to a 5,000 ohm 
resistance, and all joined to a central terminal. Since, 
according to Einthoven’s law, the sum of the potentials 
of the three extremities at any moment in the cardiac 
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cycle is zero, the potential of the central terminal is zero. 
Goldberger! simplified Wilson’s apparatus by eliminating 
the 5,000 ohm resistance. Using either Wilson’s or Gold- 
berger’s terminal as the site of the indifferent electrode, 
Wilson has shown that with the exploring electrode over 
the precordium, unipolar precordial leads could be ob- 
tained which are in effect semi-direct leads from the 
heart. The potential variations reflected in the electro- 
cardiogram are not influenced by the indifferent electrode 
with zero potential and so the unipolar precordial leads 
give data that are comparable to those obtained with di- 
rect leads from the heart. In the illustrations presented in 
this paper the Goldberger terminal was used. 

‘The normal spread of the cardiac impulse through the 
heart is from the endocardium outward to the epicardium. 
The septum is activated from both sides simultaneously, 
although Goldberger believes the left is activated. first. 
The positive pole of a wave of excitation is in the direc- 
tion to which the impulse is spreading, and the negative 
pole is in the direction from which the impulse is pass- 
ing.24 Since an area from which the activation wave 
proceeds or one facing the end of the wave is negative, 
the ventricular cavities normally possess a negative po- 
tential. An electrode on the epicardium, however, faces 
an oncoming wave of excitation and therefore records an 
initial positive potential. The electrocardiographic trac- 
ing is so adjusted that the positive potential is shown by 
an upward deflection (R wave) while a negative poten- 
tial has a downward deflection (Q or S wave). An epi- 
cardial electrode may not only face an oncoming excita- 
tion wave and so have an initial positivity (R wave) but 
it may later face the end of the spreading wave of ex- 
citation in some other part of the heart and record a 
negative potential (S wave). If the electrode faces the 
end of a wave that is activating another portion of the 
heart prior to activation of the muscle directly under the 
electrode, the electrocardiogram will record an_ initial 
negative deflection, or Q wave. Therefore the form of 
the QRS complex in precordial leads depends on the 
spread of the excitation wave, and whether the precordial 
electrodes face the beginning or the end of the wave of 
excitation at different periods during the QRS interval. 


THE CONCEPT OF THE INTRINSIC DEFLECTION 


Wilson, et al.,> and Sodi,** have emphasized 
the importance of the intrinsic deflection. In nor- 
mal subjects, the QRS complex displays an abrupt 
downward deflection, corresponding to the in- 
trinsic deflection of direct ventricular leads. This 
abrupt downstroke indicates that the epicardial 
surface of the anterior ventricular wall under- 
neath the exploring electrode has been activated 
by the cardiac impulse and the wave of excita- 
tion has passed. Since the activation wave in the 
heart spreads from the endocardium to the epi- 
cardium, the time interval between the onset of 
QRS and the peak of R (or beginning of the 
downstroke of the intrinsic deflection) gives in- 
formation regarding hypertrophy or defects in 
conduction in the area of the heart studied. The 
intrinsic deflection appears early in the QRS 1n- 
terval in leads from the right precordium because 
of the relative thinness of the wall of the right 
ventricle. The intrinsic deflection appears late in 
the ORS interval in leads from the left precor- 
dium because of the relative thickness of the left 
ventricle. As will be discussed later, this fact is 
of great importance when ventricular hyper- 
trophy and bundle branch block are considered. 
Figure 1 illustrates the method of determining 
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the time of onset of the intrinsic deflection. The 
onset of the intrinsic deflection is preceded by an 
upward stroke of variable amplitude due to the 
spread of the activation wave through the ven- 
tricular wall from the endocardium to the under- 
lying epicardium. The pre-intrinsic upward de- 
flection (positive or plus polarity) prior to the 
onset of the intrinsic deflection may or may not 
be preceded by a Q wave. If the intrinsic deflec- 
tion occurs early in the QRS interval (right pre- 


INTRINSIC DEFLECTION 


Fig. 1.—Method of measuring the onset of the intrinsic 
deflection. 


cordium), there may be a postintrinsic downward 
deflection (S wave) as the beam crosses the iso- 
electric line. This is due to the subsequent activa- 
tion of ventricular muscle adjacent to and distant 
from that underlying the exploring electrode. 
When the epicardial surface under the electrode 
represents the last portion of the ventricular 
muscle to be activated (left precordium), there 
usually is no postintrinsic S wave. Therefore, the 
size of R and S waves in precordial leads is re- 
lated to the time of onset of the intrinsic deflec- 
tion: When the onset of this deflection is early, 
R is small and S is deep; when it occurs later, R 
is tall and S may be small or absent. 


THE NORMAL PRECORDIAL ELECTOCARDIOGRA M 


Some years ago a committee of the American 
Heart Association for Standardization of Pre- 
cordial Leads! advocated six positions on the pre- 
cordium from which precordial leads could be 
taken so as to reflect the activities of both the 
right and left ventricles. In addition, they pro- 
posed the use of one of four sites for indifferent 
electrodes, namely, the right arm, left arm, left 
leg, or central terminal. They suggested that pre- 
cordial or chest leads be labeled C, with a sec- 
ond letter added—depending on the site of the 
indifferent electrode—such as CF for left leg, 
CR for right arm, and CL for left arm. As one 
takes leads across the precordium from right to 
left, the various positions are numbered one 
through six, and a lead, labeled, for example, 
CF II, indicates a chest lead with the exploring 
electrode in position two and the indifferent elec- 
trode on the left leg. If unipolar precordial leads 
are taken, they are labeled V leads. The six posi- 
tions are illustrated in the diagram of Figure 2. 

Unipolar precordial leads, then, are those in 
which the indifferent electrode is attached not to. 
an extremity as in ordinary precordial leads (CF, 
CR, CL) but to a central terminal whose poten- 
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tial is essentially zero. When the exploring elec- 
trode is placed on an extremity instead of the 
heart, and the indifferent electrode is attached to 
the central terminal, one has a unipolar limb lead 
in which the potential variations solely of the 
limb involved are recorded. 


Although unipolar precordial leads are prefer- 
able to precordial leads in which the indifferent 
electrode is placed on an extremity and not in a 


position 2 
position 3 


Fig. 2.—Diagrammatic sketch illustrating the six pre- 
cordial positions. 


central terminal of zero potential, the ordinary 
precordial leads are adequate for clinical pur- 
poses. Further, most electrocardiographic ma- 
chines do not have the central terminal attach- 
ment although it can be purchased, or a simple 
unit such as described by Goldberger™ can be in- 
expensively made. Unipolar precordial leads are 
simple to take, and no more difficult than ordi- 
nary precordial leads. 


Tas_E 1——Normal Precordial Leads 


1. P wave may be upright, diphasic or inverted. 

- Q wave is absent in V, and V,, variable in V,, usually 
present in V,,,,,. Maximum normal is 3 mm. 

- R wave is small in V, and is progressively larger up 
to V,, when it gradually decreases in size to V,. 

. S wave is deep in V, and is gradually smaller as the 
left side of the precordium is approached. It may be 
absent in V, and V,. 

5. T wave may be inverted or upright in V,, variable in 
V,, and progressively taller with maximum height in 
V,. It then decreases and may be low in V,. In chil- 
dren, T may be inverted in V, to V,, but is usually 
upright in V, and V,. 

6. The transitional zone between the right and left side 
of the precordium is usually V,, but this is variable 
and it may be V, or V,, or the zone may include sev- 
eral positions. 





Table 1 summarizes the features of the nor- 
mal precordial electrocardiogram in adults using 
unipolar leads.* 51% 1%-23-25.39 Tt will be seen in 
Figure 3 that in leads from the right precordium 
(V1 and V2), R is small and may be absent, S is 
deep, and the intrinsic deflection (peak of R coin- 
ciding with abrupt downward deflection QRS) 
occurs relatively early in the QRS interval. These 
complexes are similar to those obtained in direct 
leads from the anterior wall of the thin right 
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ventricle of the dog. In leads from the left pre- 
cordium (Vs and Ve), R is tall and S is small 
and the intrinsic deflection occurs late in the QRS 
interval. These complexes are similar to those ob- 
tained in direct leads from the anterior wall of 
the thicker left ventricle of the dog. Q waves may 
appear normally in Vs and Ve and occasionally in 
Va, but never exceed .03 second in duration and 
are less than 25 per cent of the R wave in the 
same lead. The peak of R occurs, according to 
Kossman and Johnston,” an average of '.02 sec- 
ond later in left precordial than in right precordial 
leads. The absolute upper limits of normal for 
the intrinsic deflection in various precordial leads 
have not been established, but .04 second is con- 
sidered maximum for the left precordium, and 
.02 second for the right precordium V1. 

The size and form of R and S waves in the 
intermediary zones between the right and left 
precordium (Vs and V4) are variable in normal 
individuals. There is a progressive increase in 
size of R from V1 to V4 as the precordial elec- 
trode is moved across the chest from the area of 
the thinner right ventricle (V1) to the area of 
the thicker left ventricle. The maximum R may 
be in Vs. As the electrode is moved beyond the 
left lateral border of the heart, R becomes smaller 
and may be small in Ve. The peak of the R wave 
occurs less than .02 second after the onset of 
ORS in Vi and V2, but progressively appears 
later in the ORS interval, so as to be .03 to .04 
second in Vs and Ve. The amplitude of the T 
wave follows the changes noted above in the R 
wave but the S wave is inversely proportional. 
The S wave is deepest in V1 and V2 and gradu- 
ally becomes smaller and may be absent in Ve 
and Vs and perhaps in V4. The T wave may be 
inverted in Vi and perhaps in V2 and is fre- 
quently flat or very low in Ve. In children, T may 
be inverted in Vi to V4, but usually it is normally 
upright in Vs and Ve. 


UNIPOLAR LIMB LEADS AND THE ELECTROCARDIO- 
GRAPHIC POSITIONS OF THE HEART 


Wilson, et al.,> have indicated that the anatomic 
and the electrocardiographic positions of the 
heart, while usually similar in normal subjects, 
may differ in patients with abnormal hearts. They 
have shown that some unusual or atypical pat- 
terns of ventricular hypertrophy, bundle branch 
block, and perhaps myocardial infarction in stand- 
ard limb leads may be due to the electrocardio- 
graphic position of the heart. They have demon- 
strated that the precordial patterns of these con- 
ditions are not influenced by the mean electric 
axis, while the standard limb leads may be strik- 
ingly different, depending on the electric axis. 
Since the potential variations of an extremity are 
dependent upon, and similar to, that portion of 
the heart to which the extremity is directed, it is 
possible, by comparing the ventricular complexes 
of the extremities (by means of unipolar limb 
leads) with those of the right and left precordium, 
to analyze the spatial relationship between the 
surfaces of the two ventricles and the limbs. In 
this way one may visualize the relative position 





ut CU 


STetTTETter 


- 


CALIFORNIA MEDICINE 


M.S. 6 AGE 35 
NORMAL RECORD. INTERMEDIATE POSITION OF 
THE HEART 


Fig. 3.—The normal precordial electrocardiogram. The 
following illustrations. 


of the heart from an electrocardiographic stand- 
point. In unipolar limb and precordial leads, if 
VL (left arm) resembles Vs or Ve, the potential 
variations of the left ventricle have been trans- 
mitted to the left arm. This enables one to visua- 
lize that the heart is horizontal in position and 
this is further supported by noting that VF (left 
leg) resembles V1 and V2, indicating that the po- 
tential variations of the right precordium are 
transmitted to the left leg. Individuals with hori- 
zontal hearts usually have left axis deviation in 
the standard limb leads. If VL resembles V1 or 
V2 and VF resembles Vs and V6, it is apparent 
that the heart has rotated in such a manner that 
the potential variations of the left precordium 
are transmitted to the left leg and those of the 
right precordium to the left arm. The heart, there- 
fore, is in the vertical position. Individuals with 
vertical hearts usually have right axis deviation 
or a tendency to right axis deviation in the stand- 
ard limb leads. On the basis of these assumptions, 
Wilson has summarized five basic electrocardio- 
graphic positions of the heart (Table 2). In normal 
subjects one can demonstrate the relationship be- 
tween right axis deviation and vertical hearts and 
between left axis deviation and horizontal hearts. 
For the purpose of this article, the main value of 
unipolar limb leads lies in the fact that the electro- 
cardiographic position of the heart can be deter- 
mined, thereby aiding in the interpretation of the 
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Goldberger central terminal was used in this and the 


TaB.LeE 2.—Electrocardiographic Positions of the Heart 








Vertical Position 
1. Ventricular complexes of VL resemble those of the 
right side of the precordium (V,, V,). 
2. Ventricular complexes of VF resemble those of the 
left side of the precordium (V,, V,). 
Semi-vertical Position 
1. Ventricular complexes of VF resemble those of the 
left side of the precordium (V,, V,). 
2. Ventricular complexes of VL are small. 
Intermediate Position 
The ventricular complexes of Vu and VF are similar 
in size and form, and resemble those of the left side 
of the precordium (V,, V,). 
Semi-horizontal Position 
1. The ventricular complexes of VL resemble those of 
the left side of the precordium (V,, V,). 
2. The ventricular complexes of VF are small. 
Horizontal Position 
1. The ventricular complexes of Vu resemble those of 
the left side of the precordium (V,, V,). 
2. The ventricular complexes of Vr resemble those of 
the right side of the precordium (V,, V,). 
Indeterminate 





electrocardiographic patterns that otherwise would 
be considered atypical. 


ELECTROCARDIOGRAPHIC PATTERNS 


Bundle Branch Block 


Unipolar precordial leads have greatly expanded 
and clarified our knowledge of bundle branch 
block. Various terminology has been used in the 
past in an attempt to explain the apparent varie- 
ties of branch block as seen in standard limb 
leads. This has led to some confusion. Wilson’s 
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studies, however, have shown that the many varia- 
tions in the patterns in standard limb leads de- 
pend not only on the branch of the bundle of His 
that is blocked, but also on the electrocardio- 
graphic position of the heart. Since the relations 
between the surfaces of the two ventricles and 
the extremities vary with the position of the heart, 
the pattern in the limb leads will vary in different 
patients with the same type of bundle branch 
block, depending upon the position of the heart. 
Thus unipolar limb leads in patients with sus- 
pected bundle branch block permit one to visualize 
the electrocardiographic position of the heart by 
noting to which extremity the potential variations 
of the right and left ventricle are transmitted. 
Unipolar precordial leads indicate which ventricle 
is activated late, hence indicating its bundle has 
been blocked. As already stated, the time of onset 
of the intrinsic deflection (peak of R) in rela- 
tion to the onset of QRS allows one to determine 
the time of spread of the impulse from the endo- 
cardium to the epicardium. Therefore if the in- 
trinsic deflection is markedly delayed in leads 
from the left precordium, a left bundle branch 
block is present, and if delayed over the right 
precordium, a right bundle branch block. This is 
true regardless of the axis deviation in the limb 
leads, which simply reflects the electrocardio- 
graphic position of the heart. Thus we may have 
a right bundle branch block with either right, 
left, or no axis deviation. 

By correlating the effects of experimentally in- 
duced bundle branch block in dogs and those 
found in human subjects, Wilson concluded that 
a diagnosis of which bundle is blocked can often 
be made solely from inspection of the standard 
Lead I. Thus, a right bundle branch biock is char- 
acterized by a QRS interval of .12 second or 
more with a biphasic or triphasic QRS complex 
and a definitive S wave that is broad, slurred, or 
notched. A left bundle branch block shows a 
QRS interval of .12 second or more, and a QRS 
complex that is monophasic, not associated with 
an S wave, and with a broad, slurred or bifid R. 
In doubtful cases, unipolar precordial leads will 
be decisive and will demonstrate marked delay in 
the appearance of the intrinsic deflection, depend- 
ing on which ventricular surface is activated late. 
We have seen cases of right bundle branch block 
in which the QRS interval in the limb leads did 
not exceed .10 second, with a small Q and S 
wave in Lead I. 


Goldberger*® has emphasized the importance of 
“W” and “M” shaped QRS complexes in the 
diagnosis of bundle branch block by precordial 
leads. The “M” shaped ORS complexes—which, in 
our experience, are more consistently found—are 
present in precordial leads over the delayed ven- 
tricle, while the ““W” shaped complexes are pres- 
ent over the normal ventricle. Thus in left bundle 
branch block, Vs and Ve will show ‘‘M” shaped, 
monophasic QRS complexes. The explanation lies 
in the mode of passage of the activation wave 
through the interventricular septum. In left bundle 
branch block, in leads Vs and Ve, the first up- 
stroke of R represents the initial positivity of the 


MEDICAL PROGRESS 175 


left ventricular cavity while the electric impulse 
is passing through the septum from right to left; 
the second upstroke represents the late activation 
of the left ventricular muscle. 

The first region to be activated in left bundle 
branch block is the right side of the septum. The 
impulse then passes through the septum to the 
left, thus producing an initial positivity in the 
leads facing the oncoming excitation wave, i.e., 
the leads facing the left side of the septum (Vs 
and Ve). The leads facing the end of the wave 
have an initial negativity, i.e., the leads facing the 
right side of the septum (V1 and V2). The wave 
of excitation then spreads through the right 
ventricle and the negative wave in V1 and Vs ter- 
minates. As the wave spreads through the right 
ventricle, leads from the left side of the heart 
(Vs and Ve) face the end of the wave and record 
a negative deflection (the first downstroke of the 
“M”). This downstroke is interrupted by the be- 
ginning of the spread of the wave of excitation 
through the left ventricle which had been delayed 
by passage of the impulse from right to left 
through the septum. With left ventricular activa- 
tion, Vs and Ve now face an oncoming wave of 
activation and record a positive deflection, the sec- 
ond upstroke. of the “M.” At this time leads from 
the right ventricle, V1 and V2 face the end of the 
left ventricular wave and record the second nega- 
tive deflection, or second downstroke of the “W.” 
When the wave of activation reaches the epi- 
cardial surface under the exploring electrodes of 
Vs and V6, the intrinsic downward deflection oc- 
curs in Vs and Ve, recording the final downstroke 
of the “M.” Because of the initial positivity of 
the left ventricular cavity, the first deflection in 
left bundle branch block is upright or an R wave. 
The presence of Q waves in left ventricular leads 
in left bundle branch block either means that the 
diagnosis is in error and that a marked left ven- 
tricular hypertrophy is present, or one must as- 
sume a septal lesion with a “physiologic hole” so 
that the negative potential of the right ventricular 
cavity is directly transmitted to the left ventricu- 
lar cavity. ; 


Tas_E 3.—Left Bundle Branch Block 


- QRS interval is .12 second or more. 

. QRS in Lead I is monophasic with broad, slurred or 
bifid R wave. 

3. Axis deviation in limb leads depends on the position of 
the heart. 

. “M” shaped complexes with intrinsic deflection occurs 
late in the QRS interval (.06 to .10 second) in leads 
from the left side of the precordium. 

. “W” shaped complexes occur with small or absent R 
waves in leads from the right side of the precordium. 

. Q wave is absent in leads from the left side of the 
precordium except when septal lesions are present. 


Taste 4.—Right Bundle Branch Block 


1. QRS interval is .12 second or more. 

2. QRS complex in Lead I is biphasic or triphasic, ending 
wtih a broad, slurred or notched S wave. 

3. Axis deviation depends on the position of the heart. 

. “M” shaped complexes with intrinsic deflection occur 
late in the QRS interval in leads from the right side of 
the precordium. 

. “W” shaped complexes with small R and prominent S 
waves occur in leads from the left side of the pre- 
cordium. 
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The description of the electric events in left 
bundle branch block can be reversed in right 
bundle branch block, replacing left with right and 
Vs and Ve with V1 and V2. 

Tables 3 and 4 summarize the findings in 
bundle branch block and figures 4 and 5 illus- 
trate bundle branch block in various electrocardio- 
graphic positions. 

Ventricular Hypertrophy 

Precordial leads in ventricular hypertrophy are 
not so bizarre as in bundle branch block but re- 
flect the increased thickness and size of the 


ventricular walls. Again, the electrocardiographic 
position of the heart varies the pattern seen in 
the standard limb leads, so that one may see a 
variety of patterns in these leads while the pre- 
cordial leads follow a single pattern, regardless 
of the position of the heart. The common pattern 
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trophy in order to demonstrate how the position 
of the heart may vary the pattern in the electro- 
cardiogram of the standard limb lead. 

In left ventricular hypertrophy, because of the 
increased mass of the left ventricular muscle, the 
QRS interval approaches .10 or .11 second, the 
voltage of the QRS in the left precordial leads 
may be greater than normal, and the onset of the 
intrinsic deflection in left precordial leads is 
usually delayed, both absolutely and in relation 
to the time of onset of the intrinsic deflection in 
right precordial leads. In leads Vs and Ve and 
occasionally in V4, the intrinsic deflection usually 
exceeds .04 second, and commonly is .06 second, 
indicating delay in the time required for the im- 
pulse to pass from the endocardium through the 
hypertrophied muscle to the epicardium of the left 
ventricle. We have seen cases of left ventricular 
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Fig. 6.—Left ventricular hypertrophy. 


of left ventricular hypertrophy described by 
Barnes,? by Katz,'* and by Gubner and Unger- 
leider’* occurs in horizontal or semi-horizontal 
hearts. Since horizontal hearts are those most 
frequently found in patients with left ventricular 
hypertrophy, the combination of marked left axis 
deviation, high voltage R-1 and S-3 and later 
ST-T changes in Lead I, has come to be recog- 
* nized as most typical of left ventricular hyper- 
trophy. However, in vertical or semi-vertical 
hearts with left ventricular hypertrophy, this pat- 
tern is not present; there may even be right axis 
deviation, and the interpretation of the electro- 
cardiogram has often been incorrect. Studies of 
these cases, however, reveal precordial leads simi- 
lar to those obtained in patients in whom the 
standard limb leads showed the characteristic 
common pattern of left ventricular hypertrophy. 
It is necessary, therefore, to study the standard 
limb leads in conjunction with precordial and 
unipolar limb leads in patients with such a hyper- 


hypertrophy, proved by roentgenologic examina- 
tion, in which the onset of the intrinsic deflec- 
tion did not exceed .04 second. It is apparent 
that not all of the typical features need be pres- 
ent in all cases. The precordial tracings of left 
ventricular hypertrophy differ from left bundle 
branch block in leads V1, Vs, Ve, in that Q waves 
are commonly seen, the R wave is not appreciably 
slurred nor notched and the QRS complex rarely 
exceeds .11 second. There are some borderline 
transitional cases, where one may have difficulty 
identifying incomplete bundle branch block. The 
ST interval may be depressed and the T wave 
may be inverted in left ventricular hypertrophy. 
These ST-T changes have been attributed to 
anoxemia of the anterolateral wall of the left 
ventricle. These ST-T wave changes may be seen 
only in Vs or Ve and may be missed if only one 
(IV I) precordial lead is taken. Figure 6 is 
representative of left ventricular hypertrophy and 
Table 5 tabulates the typical diagnostic findings. 
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In right ventricular hypertrophy, the increased 
thickness of the right ventricular wall tends to de- 
crease the difference between it and the left 
ventricular wall. The voltage and duration of R 
in right precordial leads increase, although they 
rarely approach the size of R in left precordial 
leads. The intrinsic deflection in right precordial 
leads (V1, V2) is delayed, exceeding .02 second, 
often approaching .04 to .06 second, and it may 


TasLe 5.—Left Ventricular Hypertrophy 





. Increased voltage of QRS is present in both limb and 
precordial leads; R, plus S, equals or exceeds 25 mm. 

. ST, is depressed, and T, is low to inverted. 

3. Axis deviation depends on the position of the heart, 
left if horizontal, and right or none, if vertical or semi- 
vertical. 

. In vertical hearts, R, and R, are tall with diphasic or 
inverted T, and T,. 

. QRS duration is 10 to .11 second. 

. R waves are small or absent in leads from the right 
side of the precordium (V,, V,, perhaps V,). 

- Delayed intrinsic deflection occurs in leads from the 
left side of the precordium (V,, V,). 

. T wave is inverted in leads from the left side of the 
precordium (V,, V,), and ST is displaced in the same 
direction as the T wave. 





equal or exceed the-intrinsic deflection from left 
precordial leads (V4, Vs, Ve). The delay in the 
peak of R in these leads over the right ventricle 
is due to the increased time required for the 
spread of the wave of activation through the 
hypertrophied right ventricle. S waves, normally 
prominent in Vi and V2, often become small or 
are absent. The record resembles that of right 
bundle branch block, especially in marked right 
ventricular hypertrophy, but the QRS is less than 
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.12 second, the R waves are not broad and 
notched, and there may be Q waves in Vi, Vz and 
Vs. The T waves may be inverted in Vi and V2, 
but since this may occur normally, it is of lesser 
diagnostic significance. When the inverted T 
waves are accompanied by a depressed ST inter- 
val in the same leads, they are of greater diag- 
nostic significance. In left precordial leads, S may 
be prominent and R is usually relatively smaller 
than normal. Table 6 tabulates the findings in typi- 


TABLE 6.—Right Ventricular Hypertrophy 








. Axis deviation depends on the position of the heart; 
usually right with a vertical heart. 

. R, and R, are tall, with diphasic or inverted T, and T,. 

3. R wave is taller than normal in leads from the right 
side of the precordium (V,, V,). 

. Intrinsic deflection is delayed “in V, and V,z. 

- Q may be present in leads from the right side of the 
precordium, while S is usually absent. 

. T wave is inverted in V, and V, (leads from the right 
side of the precordium). 


cal right ventricular hypertrophy and Figure 7 
illustrates representative cases. It can be seen that 
that standard limb leads may show right axis de- 
viation, no axis deviation, or a prominent S in all 
three leads, depending upon the position of the 
heart. 

Precordial leads have been of the greatest value 
in demonstrating anterior myocardial infarction 
when the standard limb leads were either normal 
or showed a nonspecific abnormality.’* 1%??? Dji- 
rect unipolar precordial leads in experimentally 
produced myocardial infarction in dogs have clari- 
fied the electrocardiographic picture of this im- 
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Fig. 7.—Right ventricular hypertrophy. 
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portant condition. Wilson and his group have 
found that one can determine not only the presence 
of myocardial infarction, but that its size, depth 
and location can be deduced from multiple uni- 


TasLe 7.—Myocardial Infarction 





. QRS, RS-T segment, and T wave changes must be 
characteristic before making unequivocal diagnosis of 
myocardial infarction solely from the electrocardio- 
gram. 

_2. Deep QS complexes in leads from the left side of the 
precordium indicate involvement of the entire thickness 
of the ventricular wall. 

- Deep QS complexes with notching indicate areas of 
cardiac muscle alive between electrode and adjacent 
ventricular cavity. 

. Deep Q wave followed by an R wave indicates that 
outer layers of the ventricular wall are relatively 
normal. 

. Q waves in leads from the right side of the precordium 
in right bundle branch block, and in leads from the 
left side of the precordium in left bundle branch block 
suggest associated myocardial infarction. 

. Anterior infarction associated solely with inverted T 
waves without QRS abnormalities in precordial leads 
are of lesser severity than those with QRS changes. 

. A T wave lower or a Q wave deeper in one precordial 
position than those in adjacent positions suggests 
localized myocardial damage. 





polar precordial leads. This is of great importance 
in estimating the seriousness of the lesion. 
Changes in the electrocardiogram in coronary dis- 
ease are dependent on actual myocardial abnor- 
mality, such as transient myocardial ischemia (as 
in attacks of spontaneous or induced angina 
pectoris), myocardial fibrosis and myocardial in- 
farction. Precordial leads aid in evaluating the 
extent of the myocardial abnormality, not the 
coronary disease, per se. 


Concept of central, marginal and ischemic zones. 
When an infarct is produced in the myocardium, 
it can be shown that not all areas of muscle are 
equally involved. If the infarct is large, it may 
have a central zone of complete necrosis with the 
entire thickness of the left ventricle involved. Sur- 
rounding the central zone is a marginal zone 
where only a portion of the ventricular wall is 
involved, usually subendocardial, infrequently 
subepicardial. Beyond the marginal zone will be 
found a larger ischemic zone where the involved 
muscle has impaired blood supply but is still alive 
and responsive. The size of these three zones is 
variable and the central zone may be absent if the 
infarct is small. Multiple precordial leads, bv 
demonstrating the size of these various zones, are 
of value in allowing one to estimate the size of 
the infarct. 

The most important of the changes in the 
electrocardiogram in cases of myocardial infarc- 
tion concern the QRS complexes, because depth 
is involved (central or marginal zones), whereas 
infarction associated solely with ST-T changes is 
rarely extensive or significant (ischemic zone) 
(Wilson**). When the infarction involves the en- 
tire thickness of the ventricular wall (central 
zone), the muscle is incapable of responding to 
the cardiac impulse, the infarcted area fails to 
undergo activation, and the potential variations of 
the ventricular cavity are transmitted to the epi- 
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cardial surface of the involved area. Since the 
ventricular cavity is electrically negative through- 
out the ORS interval, exploring electrodes placed 
over the epicardial surface of the central zone of 
an infarct will reflect this negative potential and 
the electrocardiogram will show a deep QS com- 
plex, without an R wave. The transmural in- 
farcted muscle has been likened to an “electric 
window,” a “physiologic hole” in the wall of the 
ventricle because the potential of the ventricular 
cavity and the epicardium is the same, as though 
no myocardium existed. Thus a deep QS complex 
in a precordial lead further to the left than V2 
usually means infarction with involvement of the 
entire thickness of the ventricular wall. 


If the infarction in the central zone is not com- 
plete and islands of cardiac muscle in the area 
remain active, notching of the QS occurs, because 
of abortive areas of muscle responding to the 
wave of excitation. In the marginal zone, when 
the outer layers of the ventricular wall are fairly 
normal while the subendocardial muscle is in- 
farcted, the negative potential of the ventricular 
cavity (Q wave) will be transmitted to the bound- 
ary between infarcted and normal muscle. In 
such a case the spread of the excitatory process 
through the normal myocardium will give a posi- 
tive R wave and the electrocardiogram will show 
a deep Q wave followed by an R wave. Thus if 
the precordial electrocardiogram reveals a deep 
QS, one may conclude that the full thickness of 
the ventricular wall is involved in infarction ; if a 
notched QS is recorded, one may assume that iso- 
lated areas of functioning muscle remain; if a 
deep Q followed by a small R is present, one may 
conclude that the infarct involves the subendo- 
cardial area of the ventricular wall, and that the 
outer subepicardial layer is relatively normal. In 
the QR complexes of subendocardial myocardial 
infarction, the Q wave has a duration greater 
than .03 second and its depth exceeds 25 per cent 
of the R wave in the same lead. These findings 
are of importance particularly if the adjacent 
lead to the right has an R wave. Thus in V1 and 
V2, a small R may occur in normal hearts or in 
those with left ventricular hypertrophy. If an R 
wave is present in V1 or V2 but disappears or be- 
comes smaller in Vs and V4, and Q waves appear, 
the evidence for myocardial infarction is more 
conclusive than if the R waves are small in V1, 
V2 and Vs. Similarly, the R waves normally are 
smaller in Vs and Ve than in V4, so that decreased 
voltage of R in these leads is not significant, un- 
less the decrease is extreme. Deep Q waves in 
Vs to Ve, when of the type described in central 
or marginal zones, are diagnostic, but they are of 
lesser value when tall R waves are present, and 
the Q wave is less than 30 per cent of the R 
wave. Q waves up to 3.0 mm. deep may appear in 
the left precordial leads in left ventricular hyper- 
trophy but in this ‘condition the voltage of R in 
these leads is high. 


Having determined the depth of the myocardial 
infarction by the appearance of QS and deep, 
wide Q waves, multiple precordial leads may 
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allow one to estimate the extensiveness of in- 
volvement in a lateral direction. If characteristic 
ORS changes are present in only one or two 
leads (as V2 and Vs in anteroseptal infarction or 
in Ve in lateral infarction), the area of infarction 
can be considered to be fairly well localized. On 
the other hand, if the characteristic QRS changes 
are present in five or six of the precordial posi- 
tions, the infarction must be extensive (Fig. 8). 
Thus we may conclude the depth and the extent 
of an infarction by the use of precordial leads. 
One frequently sees characteristic ST-T wave 
changes extending beyond the precordial positions 
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muscle is of small extent. The abnormally in- 
verted T waves in the ischemic zone have been 
attributed to abnormal repolarization. 

ST changes are of value in the diagnosis of 
myocardial infarction when they have a charac- 
teristic contour and follow a convex or coved 
typical evolution, including the subsequent in- 
version of the T wave. When the artery that 
supplies the area of the heart upon which the ex- 
ploring electrode rests is ligated, the ST segment 
is displaced upward. This ST change lasts from 
hours to days and then the ST segment returns 
toward the iso-electric line. Coinciding with the 
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Fig. 8.—Extensive myocardial infarction. 


in which typical QRS changes occur. This has 
also been noted in direct leads in experimentally 
produced myocardial infarction. In these animals, 
the T wave changes were often more conspicuous 
from the margins of the infarct rather than from 
the center, presumably being a reflection of the 
ischemic zone which extends beyond the marginal 
zone when an infarct is produced. Thus the ex- 
tent of the T changes reflect the extent of the 
ischemic zone while the QRS changes reflect the 
extent of the infarcted areas. On the basis of 
these observations, Wilson has stated that myo- 
cardial infarction associated solely with T changes 
is rarely serious because only the electric poten- 
tial of ischemic muscle is recorded, and “dead” 


subsidence of the ST elevation, sharp, late inver- 
sion of the T wave appears. The T wave inver- 
sion lasts considerably longer and the wave may 
eventually return to normal, as does the ST in- 
terval. The ST-T changes are associated with in- 
jury and ischemia and are usually not permanen: 
although they may persist indefinitely at any stage 
of evolution ; the QRS changes are almost always 
permanent and are associated with myocardial 
death. ORS changes, therefore, are more reliable 
than ST-T changes in determining the presence 
of old healed myocardial infarction, although 
ST-T changes, when characteristic in type and 
evolution are more typical of recent myocardial 
infarction. T wave changes may be due to many 
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causes, of which ventricular hypertrophy, conduc- 
tion defects and digitalis are common ones. The 
diagnosis of recent myocardial infarction solely 
from the electrocardiogram must be considered 
conclusive only when characteristic QRS changes 
occur in association with transient ST segment 
abnormalities followed by typical T wave inver- 
sion. When a history compatible with myocardial 
infarction is obtained, the diagnosis may be made 
on lesser grounds. 


The degree to which the standard limb leads 
will reflect the myocardial changes depends in 


part on the site of the infarction and in part on 


the position of the heart. Thus a small antero- 
septal infarction may not be reflected in the limb 
leads because the lateral surface of the left 
ventricle is not involved. 


Localization of myocardial infarcts. (1) Anter- 
oseptal (Fig. 6). The maximal changes may be 
seen in V2, Vs or V4, with characteristic QS or 
Q wave abnormalities depending on the degree 
of involvement of the thickness of the ventricu- 
lar wall. Elevation of the ST interval followed by 
T wave inversion usually occurs in leads with 
QRS changes. Depressed ST and inverted T may 
occur in the ischemic zone which frequently in- 
volves Vs and Ve. The disappearance of R in 
V2 or Vs when it is present in the lead to the 
right is more important than a QS in Vi, V2 and 
Vs. In the latter case, characteristic ST-T changes 
are necessary for diagnosis. 


(2) Antero-apical. The maximal changes may 
be seen in V4 or Vs with the ischemic zone ex- 
tending to V3 and Ve. The normal progressive in- 
crease in the amplitude of R as the electrode is 
moved across the chest is abruptly altered as the 
zone of infarction is entered; here a QS or OR 
complex is found, depending on the degree of in- 
volvement of the thickness of the ventricular 
wall. 


(3) Anterolateral. The changes are similar to 
those of the antero-apical zone, except that the 
maximal changes are seen in Ve or Vs. 


(4) Posterolateral. The limb leads are typical 
of posterior infarction (Q2, Qs, T2, Ts pattern) 
but Ve resembles anterolateral infarction with a 
significant Q wave and typical ST-T changes. 
There are no QRS changes in V1: to Vs but there 
may be depressed ST intervals in several of these 
leads depending on the extent of the infarction. 
The T waves are upright in Vi to Vs. 


(5) Posterior (basal) infarction. The changes 


are similar to those of the posterolateral zone, 
except that Ve has no ORS changes. 


SUMMARY 


1. Unipolar precordial leads are semi-direct 
leads that explore the anterior ventricular wall, 
and reflect primarily the electric activity of that 
portion of the myocardium immediately subjacent 
to the electrode. 


2. Comparison of unipolar leads from the ex- 
tremities and the precordium allows one to 
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visualize the electrocardiographic position of the 
heart. This knowledge aids in the interpretation 
of many atypical electrocardiographic patterns. 


3. The characteristics of the unipolar precordial 
electrocardiogram in normal adults, in patients 
with bundle branch block, ventricular hyper- 
trophy, and myocardial infarction, are summa- 
rized and illustrated. 


4. Multiple precordial leads may reveal or 
clarify myocardial lesions not defined by stand- 


ard limb leads or by a single apical precordial 
lead. 


5. The minimum number of precordial leads 
advisable for routine use has not been deter- 
mined. At present, positions one to six, inclusive, 
are advised when the routine four-lead electro- 
cardiogram is not conclusive and a more complete 
study is required. 
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75 PER CENT OF POLIO VICTIMS CAN 
RECOVER WITHOUT HANDICAP 


“Infantile paralysis as a public health menace can be 
eliminated, scientists are convinced, but not until three 
basic ‘musts’ are completed,” according to an article ap- 
pearing in the current issve of F/ygeia, health magazine 
of the American Medical Association. 

The author—Roland H. Berg, staff member of the Na- 
tional Foundation for Infantile Paralysis—points to the 
following as the three polio problems: 


“The first imposed task is to identify completely the 
tiny virus causing the disease. Scientists have yet to dis- 
cover its physical appearance, chemical structure and 
growth requirements. Given this knowledge, researchers 
may be able to find the specific chemical, drug. serum, 
vaccine or antibiotic to halt the virus without injuring 
the body. 

“The second laboratory trial is to unlock the mystery 
of the nerve cell that acts as a host and sustains the 
virus. The chemical changes that occur in the routine life 
processes of this highly important structvre must be 
learned. Scientists must have these facts before they can 
alter the cell and make it resistant to virus attack with- 
out intrinsic injury to the cell itself. 


“The third and final laboratory task is to develop a 
rapid and accurate method of diagnosis or identification 
of the virus. At present, an acute case of polio is not 
difficult to diagnose by an experienced physician. Severe 
clinical symptoms of muscle weakness, pain, stiffness of 
the neck and back can be recognized by a doctor with 
sufficient polio training. But recent scienific evidence has 
disclosed that for every patient with the frank, recogniz- 
able symptoms there may be a score or more children and 
adults with the mild, vague symptoms attributable to 
other diseases or with no symptoms at all. These persons 
are a hidden menace in the spread of the disease, for they 
also excrete the disease producing virus in their nose and 
throat discharges as well as from their bowels. Certain 
laboratory diagnosis, at present, can be made only after 
inoculating monkeys with some of the carefully prepared 
material collected from the excretions of suspected polio 
patients. The procedure is painstaking and requires great 


skill. Weeks or months must pass before definite results 
are obtained. Doctors are badly in need of a rapid and 
accurate means of making a diagnosis. Unless all carriers 
of the virus can be identified quickly and easily, adequate 
control methods to halt the spread of poliomyelitis will 
not be possible.” 


The author points out that despite some 40 years of re- 
search efforts “it is still impossible to prevent the oc- 
currence of an epidemic or even one single case of in- 
fantile paralysis. 

“The agent that may carry the polio virus and transmit 
it to human beings has not yet been found,” he states. 
“No tangible evidence has been uncovered to incriminate 
flies, mosquitoes or animal agents. On occasions scientists 
have discovered that flies trapped in epidemic areas carry 
the virus of polio, but they have not been able to link a 
polio-ladened fly with an actual case of hvman polio. It 
may be possible for flies or other insects to be incrimi- 
nated more definitely, but at the present time scientists 
believe that the disease is more likely passed by intimate 
person to person contact.” 

The author states that recently scientists at Stanford 
University under the direction of Dr. Hubert S. Loring 
have been about 80 per cent successful in purifying the 
virus. “They conclude that it is probably protein in char- 
acter, ranging in size from eight to 20 millimicrons. This 
is one of the smallest organisms ever studied by man.” 

Great improvement in treatment has resulted from re- 
cent research efforts which demonstrate that virus damage 
to the spinal cord and brain areas is often only tem- 
porary. “Modern methods of care calling for immediate 
hospitalization and the early and continuous use of physi- 
cal therapy strive to maintain muscles in as healthy a 
condition as possible,” according to the author. “Becavse 
doctors now realize that virus damage to nerve cells need 
not be permanent, they seek to keep healthy those weak- 
ened muscles awaiting the day when normal nerve im- 
pulses will once more permit them to act normally. With 
this philosophy and method of treatment, physicians re- 
port that three out of every four cases of infantile paraly- 
sis can recover without any handicap.” 
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EDITORIALS 


STREPTOMYCIN 


The lack of availability heretofore of strepto- 
mycin has been a great disappointment to physi- 
cians whose patients seemed in urgent need of 
this new antibiotic ; until less than a year ago the 
material could only be obtained by a few work- 
ers through highly specialized channels. Fortu- 
nately it was then possible to work out a mechan- 
ism whereby, under the supervision of the Com- 
mittee on Therapeutics and Other Agents of the 
National Research Council, moderate amounts of 
streptomycin were distributed to a series of “re- 
sponsible investigators” so that patients could be 
treated under controlled conditions and without 
cost in order to get a quick and reliable evalua- 
tion of what this antibiotic really accomplishes. 

These investigators all reported the results of 
their studies to Dr. Chester Keefer, the Chair- 
man of the Committee, and his report! of these 
pooled observations on 1000 patients represents 
a landmark in the study of streptomycin which 
every doctor should study with the greatest atten- 
tion. Certain points seem definitely settled. First 
of all here is now a well-established list of the 
conditions in which streptomycin really is effec- 
tive: Urinary tract infections due to various gram 
negative bacilli, bacteremias due to coliform ba- 
cilli and B. Friedlander, H. influenzae infections, 
tularemia, and meningitis due to coliform bacilli, 
B. Friedlander, B. Pyocyaneous and H. influenzae. 
On the other hand it now seems pretty clear that 
the material is of only questionable value in 
typhoid fever, Brucellosis and Salmonella infec- 
tions. Malaria, Richettsial infections and virus 
infections seem not affected at all. The position 
of tuberculosis is not yet settled but streptomycin 
has been shown to exercise undoubted beneficial 
effects in certain experimental tuberculous infec- 
tions and suggestive palliative results have been 
obtained in some cases of tuberculosis in man. 
Large amounts of this expensive material over 
long periods of time are necessary and much 


further study must be done ; however, any ray of 
hope of effective therapy in tuberculosis is en- 
couraging. More details as to indications can be 
found in the article by Dr. Keefer and his asso- 
ciates referred to above. 

Quite recently streptomycin, with certain limita- 
tions, has been made available for all doctors— 
an event of the highest importance. The Civilian 
Production Administration has now undertaken 
—as it did with penicillin several years ago—to 
allocate a monthly allowance of streptomycin to 
civilian “depot” hospitals which in turn can dis- 
tribute the material to doctors on proper request. 
Thirteen hospitals, iur example, have been desig- 
nated in San Francisco and the same number in 
Los Angeles, as well as hospitals in many other 
cities in California. When a doctor has a patient 
who needs streptomycin he will apply to the near- 
est depot hospital. The hospital in turn, since the 
supplies are as yet very limited, will probably re- 
quest information showing that the case is a 
suitable one for streptomycin treatment. Strepto- 
mycin unfortunately is still quite expensive but it 
is to be hoped that prices will fall and supplies 
increase in the near future. 

It is hard to avoid comparisons between 
streptomycin and penicillin and it must be ad- 
mitted that penicillin ‘still stands out on the whole 
as the more valuable agent. The conditions in 
which streptomycin is effective are unfortunately 
limited in number and some of the most brilliant 
results are had in diseases so rare—such as 
tularemia—as to constitute no great problem. Un- 
pleasant and sometimes serious reactions—skin 
rashes, fever, constitutional symptoms and audi- 
tory nerve disturbances—frequently limit the 
time over which streptomycin can be given to a 
few days; there is also a tendency for many bac- 
teria to become rapidly resistant to the drug. None 
the less, streptomycin has clearly come to stay 
and will be, if not a competitor, at least a valu- 
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able supplement to penicillin in a number of im- 
portant infections not influenced by the latter. 
Doctors should use streptomycin carefully and 
critically in cases in which the results can be 
evaluated so that useful information will be ob- 


Vol. 65, No. 4 


tained and the patients’ money will not be wasted. 
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New Hospitals—New Methods 


Under the recently enacted Hill-Burton Hospi- 


‘ tal Construction Bill a financial impetus will be 


given to the construction of new hospital and 
similar institutions throughout this State. Already 
17 hospital districts have been formed and com- 
mittees are meeting to discuss the most desirable 
location and size of proposed institutions in those 
areas. It is assumed that several of these institu- 
tions will house private or part-pay patients. 
Space or space and equipment will be furnished 
for surgical, radiological, pathological and other 
medical services. In institutions designed for the 
bed care of private patients it is to be hoped that 
plans will be made which will permit private prac- 
titioners of medicine to function in the most effi- 
cient and ethical manner possible. 

In the past, it has been not unusual for hospi- 
tals to charge patients only a portion of the actual 
cost of their bed care. For example, many private 
hospitals have room or ward charges which cover 
about 80 per cent of the actual cost of the bed and 
basic hospital services. The remaining 20 per cent 
of costs is obtained from various sources, includ- 
ing a portion of the professional income of the 
radiologists, pathologists, anesthetists, and in some 
cases, obstetricians and surgeons. The diversion 
of professional fees toward the support of hospi- 
tal beds has meant that those patients requiring 


FOLIC 


The brighest new star to flash across the hori- 
zon of medical therapeutics is that of folic acid. 
In the short space of six years the status of this 
substance has progressed from an unidentified 
deficiency to isolation, synthesis and successful 
application in the therapy of the macrocytic 
anemia of pernicious anemia, sprue, nutritional 
anemia, pernicious anemia of pregnancy and 
megaloblastic anemia of infancy. This phenomenal 
progress has been made possible by the combined 
efforts of a number of different groups of in- 
vestigators, sometimes working in fields which 
appeared unrelated. 

A group of substances widely distributed in 
natural products, including liver, yeast and 
spinach, were observed to supply deficiencies in 
growth or hematopoesis in animals. They were 
referred to as Vitamin M, folic acid, lactobacillus 


such professional services actually pay a larger - 
proportion of the hospital charge than those not 
requiring them. 

Sound economic policy suggests that an effort 
should be made to finance the beds in hospitals on 
a true cost basis. If it costs $7.48 a day to oper- 
ate a bed in a hospital, that should be the bed 
charge—and not $5.50. Then there will not be un- 
due pressure on the hospital administrator to seek 
additional income from the professional fees of 
staff and consultant physicians. This will encour- 
age sounder relations on all sides, as well as pro- 
viding departmental income for improved service. 


It is perfectly simple and ethical for physicians 
such as radiologists and pathologists to rent space 
or space and equipment in the hospital and to fur- 
nish excellent medical care on a full professional 
basis. The details of such contractual arrange- 
ments have been published in journals devoted to 
hospital management as well as in journals per- 
taining to the specialties involved. The medical 
profession must feel that this first big expansion 
of medical care facilities may well set a precedent 
for future medical policies on a federal basis. It 
will welcome all sound developments in the hospi- 
tal field, especially in those tending to perfect the 
relationship between hospitals and physicians. 


ACID 


casei factor and streptococcus fecalis R factor, 
depending on the source of the material and the 
species of organism used for test purposes 
(chicks, monkeys, rats, fish and L. casei). The 
various forms of this dietary factor differed in 
their activity toward different test objects in their 
ability to substitute for the deficiency. Folic acid 
was considered to be a factor in liver which pos- 
sessed hematopoietic activity and was essential 
for the growth of L. casei. A closely related com- 
pound was found in fermentation products. Dur- 
ing the past year two cooperating groups of 
workers’? have announced the isolation and the 
synthesis of the liver L. casei factor. The struc- 
tural formula established for this substance is 
N - [4-4{[(2 - amino - 4 hydroxy - 6 - pteridyl) 
methyl] amino } benzoyl ] glutamic acid. As an 
abbreviated designation the name pteroylglutamic 
acid was proposed. The same authors likewise 
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synthesized closely related compounds which ap- 
peared identical with the L. casei factor from fer- 
mentation products and with the streptococcus 
faecalis R factor. 

Several publications have appeared dealing 
with the clinical applications of synthetic folic 
acid (liver L. casei factor). It is an effective 
agent in the treatment of macrocytic anemias,®>*5" 
including Addisonian anemia, nutritional macro- 
cytic anemia, pernicious anemia of pregnancy, 
sprue, and megaloblastic anemia of infancy. The 
hemotopoietic response is characterized by an in- 
crease in reticulocytes, erythrocytes, leukocytes, 
platelets, normoblasts and hemoglobin and by a 
decrease in the megoloblasts in the bone marrow. 


In sprue* the results have been dramatic. 
Within three days after the institution of therapy 
there is an improved sense of well being, soon 
followed by relief of the glossitis, cessation of the 
diarrhea, increase in appetite and weight and re- 
turn to a normal type of sugar tolerance curve. 
The similarity of response in “tropical” and “non- 
tropical” sprue furnishes incidental evidence of 
the essential identity of these two conditions. It 
seems likely that both represent the syndrome of 
folic acid deficiency. 

Aplastic anemias, iron deficiency anemia, the 
anemia associated with leukemia and the leukope- 
nia following sulfonamides and radiation therapy 
of malignant disease® have been refractory to 
folic acid. 

The dosage has been experimental to date and 
has varied from 15 to 200 mg. per day. The aver- 
age optimum dose will probably be found some- 
where around the lower end of this scale. Admin- 
istration is either oral or parenteral. 
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The existence of a compound in liver, other 
than that of the still not isolated liver antianemia 
principle contained in Cohn’s fraction G, yet pos- 
sessing hematopoietic activity in macrocytic 
anemia, arouses much speculation with regard to 
the relationship of these substances. The poor re- 
sults in the treatment of combined system dis- 
ease obtained with synthetic folic acid suggest 
that liver extract will continue to be preferable 
in the therapy of Addisonian anemia unless the 
patient is sensitive to it. Likewise the excellent 
response obtained with folic acid in sprue and 
nutritional anemia make it the treatment of 
choice. 
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U. C. MAN OFFERS NEW NERVE DISEASE THEORY 


A new theory to explain a nerve condition in which 
there is derangement of movements of the eyeballs, lids 
and facial muscles has been offered by Dr. Robert War- 
tenberg, associate professor of neurology in the Univer- 
sity of California Medical School. 

The loss of coordination of muscles usually follows in- 
jury, surgery, or disease, to the nerve controlling move- 
ment of the eyeballs or of the facial muscles. 

In this condition the victim finds when looking straight 
ahead that one eyelid refuses to open; but it opens when 
he looks to the side; or if he closes his eye he cannot 
help screwing up his face in an odd manner. 

Eminent neurologists long since have agreed generally 


that the condition is caused by nerve fibers going astray 
as they grow forward after injury, arriving at muscles 
to which they do not belong arid thereby upsetting nor- 
mal muscle coordination. 

Dr. Wartenberg presents a host of arguments refuting 
this theory, and suggests that the derangement is caused 
by a sort of “chain reaction” in which the root of the 
nerve in the brain stem is affected. 

The neurologist suggests that damage to the nerves at 
some point between the brain and the eyes or face causes 
the nerve to be affected not only at that point but also at 
its base in the brain. This sets off a release mechanism 
which results in the loss of control by the nerve of move- 
ment of the eyes and lids and of other facial muscles. 





Witte? = 


5 
- 
- 
- 


7 weattey te 


Vol. 65, No. 4 


Clinical- Pathological Conference’ 


Case history: A man aged 29 years enjoyed good 
health until three months previously, at which 
time he had a severe sore throat lasting two 
weeks. He denied having had rheumatic fever, 
scarlet fever or nephritis. About one week after 
recovery from the sore throat, he complained of 
abdominal cramps with nausea, slight fever and 
weakness. He had lost eight pounds in weight. 
The blood pressure was 125/82 gradually increas- 
ing to 200/110. The temperature varied in the 
next few days; it was low in the morning and 
reached a peak between 4 P.M. and 8 P.M.; the 
highest recorded temperature was 40.5C. A ques- 
tionable mass was palpable in the right upper 
abdomen. Urinalyses were constantly positive 
for albumin, leucocytes and erythrocytes; occa- 
sionally gross blood and granular casts were pres- 
ent. 

Physical examination: On admission to the hos- 
pital, the temperature was 36.5, pulse 118, respi- 
ration 22, blood pressure 184/34. The skin was 
pale and doughy. There were ecchymoses over 
both ankles, and edema of the optic discs and 
obscuration of the retinal vessels. The vessels 
were small and spastic. There were early cotton- 
wool exudates in each eye between arterial forks, 
and occasional striate hemorrhages in retinas. 


Laboratory Examinations: X-Ray of chest re- 
vealed heart and lungs to be within normal limits. 
Electrocardiograms revealed occasional prema- 
ture ventricular systoles and left axis deviation 
and changes suggestive of myocardial involve- 
ment. A series of urinalyses consistently revealed 
albumin, many RBC and WBC and occasional 
grandular casts and a specific gravity varying 
from 1.005 to 1.026. Blood chemistry on admis- 
sion: NPN-92 mg., Creatinine 2.9 mg. Subsequent 
studies showed a gradual decrease and the final 
reports were NPN-28 mg., Creatinine 1 mg. The 
blood counts revealed a progressive anemia and 
leucocytosis. The highest leucocyte count recorded 
was 37,800 with 81% neutrophiles and 19% lym- 
phocytes. The last blood count (two days before 
death) showed 17,900 leucocytes with 85% neu- 
trophiles and 15% lymphocytes. Blood protein 
was consistently below normal with constant albu- 
min-globulin reversal. 


Course: The patient was fairly comfortable 
with relatively no complaints except failing 
vision. His blood pressure varied considerably, 
on several occasions the blood pressure was 
within normal range, but as a rule, it remained 
near 184/134. The day before death it was 
190/120. There developed a systolic murmur over 
the mitral area which would disappear at times. 
A gallop rhythm was also noted and there was 
evidence of enlargement of the left ventricle, but 


* From St. Vincents’ Hospital, Los Angeles. 


at. no time did he reveal acute evidences of car- 
diac insufficiency. 

Three days before death he complained of a 
sudden appearance of severe pain in the right 
flank and on examination slight resistance to 
palpation and a slight mass were palpable in this 
area. He was given an injection of Depropanex 
with slight relief of pain. The following day 
pain was complained of in the left flank. Tender- 
ness was elicited in this area but no mass was 
palpable. The pain in the right kidney area was 
attributed to the passage of blood clots since 
gross blood was noted in the urine. Two days 
later the patient suddenly expired. 

Clinician’s discussion: The diagnosis in this pa- 
tient must explain a fulminating renal lesion with 
marked albuminuria, hematuria, casts, and a 
suddenly developed hypertension. This was fol- 
lowed by rapid rise of NPN and Creatinine in 
the blood, and by progressive changes in the eye 
grounds with edema and exudate. Apparently a 
rapid throttling down of circulation through the 
glomerulus was occurring. The heart enlarged and 
a systolic murmur developed at the mitral area. 
The EGG patterns were interpreted as showing 
“myocardial involvement” but no description of 
the graphic pattern is given aside from the pres- 
ence of ventricular premature beats and the pres- 
ence of left axis deviation. One would like to 
know the character and serial behavior of the 
T waves. Fever, leucocytosis, and pain in the 
right flank developed, followed by gross hema- 
turia, at which time a tender mass was felt in 
the right upper abdominal quadrant. Death oc- 
curred suddenly, less than three months after the 
onset of his symptoms. 

The explanations of the degenerative or inflam- 
matory lesion in the kidney capable of producing 
such fulminating and quickly fatal results offer 
problems. The clinical picture certainly does not 
fit the ordinary natural history of acute diffuse 
glomerulo-nephritis in which death is an excep- 
tional outcome. 


The rapid development of hypertension, azote- 
mia, and retinal changes are evidence of a process 
both fulminating and diffuse. 

Fishberg describes this type of nephritis as 
due to inflammatory and necrotizing lesions of 
the vas afferens of the glomerulus. All of his pa- 
tients with this type of lesions died from renal 
insufficiency. 

More recently reports have appeared in which 
marked cardiac signs and symptoms have been 
pointed out as occurring with acute diffuse glom- 
erulo-nephritis. In several of these, postmortem 
examination has shown acute arteriolitis diffusely 
scattered in the bodily tissues. They seem to con- 
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form in many ways to what we regard as periar- 
teritis nodosa, or polyarteritis nodosa with ful- 
minating renal and cardiac symptoms. 

Whether ordinary acute glomerulo-nephritis is 
a distinct entity, and this other type of disease 
due to necrotizing arteriolitis is another, or 
whether they represent different degrees of re- 
sponse to a common etiologic agent, we do not 
know. It is interesting, however, that many 
workers are regarding the pathogenesis of ordi- 
nary acute diffuse glomerulo-nephritis as due to 
an allergic mechanism, and this is perhaps the 
view of the majority of observers in regard to the 
pathogenesis of polyarteritis. 

A good guess, therefore, is that the diffuse 
nephritis in these cases is due to necrotizing 
arteriolitis and that there is probably a diffuse 
arteritis throughout the body. Polyarteritis prob- 
ably always should be thought of in a young male 
with fever, leucocytosis, anorexia, hypertension, 
and a number of apparently unrelated data. This 
disease has protean manifestations and should be 
suspected in any acute sepsis with bizarre sym- 
toms not explainable by a single diagnosis. 

Fever, leucocytosis, albuminuria, abdominal 


pain, hypertension and hematuria are found in 
about half of the cases which have been reported. 
Pain in the flanks accompanying hematuria usu- 
ally indicates renal infarction of perirenal hemor- 


rhage. Renal insufficiency with uremia often ter- 
minates life. 
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This is a difficult diagnosis to prove, save by 
necropsy. Superficial periarterial nodules from 
which the original name periarteritis nodosa was 
derived are not common, and are found in less 
than one-fourth of the cases. They were not 
mentioned in the case under consideration. A ten- 
tative diagnosis based upon clinical data, how- 
ever, cannot be refuted by negative biopsy find- 
ings. The value of the biopsy rests in the few 
instances where the suspected diagnosis is con- 
firmed. Even with confirmation, the treatment is 
non-specific as the etiology is obscure. Regarded 
as a sensitization response to drugs, serums or 
infection, the condition is little influenced by 
treatment. Apparent cures have occurred with 
such diverse agents that their relationship to cure 
is not too impressive. 

Autopsy findings: The principle lesions found 
grossly involved the kidneys, heart and intestinal 
tract. 

The right kidney formed a part of a large glob- 
ular mass occupying the right loin. The bulk 
of the mass was a large hematoma, the peripheral 
third of which was clotted, the central two-thirds 
composed of fluid blood. The hematoma resulted 
from the rupture of an aneurysmal sac which 
occupied the kidney parenchyma just above the 
center on the anterior surface. In the kidney the 
hematoma was walled off by a thick whitish mem- 
brane and the clot was laminated: except at the 
center where it was semi-fluid. The lesion was a 
pseudo aneurysm of a small intrarenal artery, the 
main renal vessels as traced from aorta to hilus 


Figure 1. 
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were normal. In addition several smaller ane- 
urysms were seen in the kidney parenchyma as 
well as several small infarcts. The left kidney 
also contained small aneurysms and infarcts. 

The heart was enlarged with moderate hyper- 
trophy of the left ventricle. There was an irregu- 
lar white scar in the posterior part of the sep- 
tum. The coronary vessels appeared normal. 

In the stomach there were numerous small 
red erosions. In the jejunum there were visible 
and palpable ten reddish masses within folds of 
musoca. In the cecum, ascending colon and trans- 
verse colon there were innumerable reddish ir- 
regular erosions beneath which the submucosa 
was slightly thickened and indurated. 

Microscopic examination revealed polyarteritis 
nodosa as the basis of the gross lesions. The renal 
aneurysms were pseudo-aneurysms resulting from 
rupture of weakened vessel walls with hemor- 
rhage into the parenchyma. The distribution of 
the involved vessels was very erratic as noted in 
the gastro-intestinal tract. Most organs contained 
at least a few involved vessels even though their 
presence was not suspected grossly; however, 
there were no typical lesions in the skeletal mus- 
cles or skin. The accompanying photomicrograph 
(Figure 1) is of a vessel from the periadrenal 
fat. In this vessel the lumen contains fibrin and 
red cells. Many of the intimal cells are detached. 
The inner portion of the muscularis is necrotic. 
The remainder of the muscle is lost in an infil- 
trating mass of polymorphonuclears, lymphocytes, 


X-RAY SHOW UNBORN CHILD OF 


Two Chicago doctors have demonstrated by means of 
a dye and x-rays that the important functions of breath- 
ing and swallowing develop as early as the 12th week in 
an unborn child. 

Writing in the August 10 issue of The Journal of the 
American Medical Association, the authors—M. Edward 
Davis and Edith L. Potter from the Department of Ob- 
stetrics and Gynecology, the University of Chicago School 
of Medicine and the Chicago Lying-in Hosptial—state 
that these experiments were carried out on two groups of 
patients: one made up of 16 women, who, because of 
some serious maternal complication, had to have their 
pregnancy terminated in the first half of the period and 
the second consisted of 10 women who were delivered by 
a cesarean operation. 

The dye, opaque to x-rays, was injected into the sac 
containing the fetus. From 17 to 52 hours later the preg- 
nancy was terminated and the fetus was sent to the x-ray 
laboratory. The first group of fetuses showed the dye in 
all parts of the lungs, in the stomach and throughout the 
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phagocytes and fibroblasts which extend into the 
adventitia and out into the surrounding tissue. 

Pathologist’s discussion: It is not so surpris- 
ing that polyarteritis nodosa with massive in- 
volvement of the kidney masqueraded as an acute 
glomerular nephritis but it is remarkable that a 
patient with almost universal vascular lesions ex- 
hibited no other manifestations of the disease. 
In retrospect, no single point stands out to sug- 
gest the true character of the disease although the 
progressive eyeground changes and stationary hy- 
pertension in the face of decreasing azotemia and 
unfixed specific gravity of urine, might have sug- 
gested that this was an unusual case of glom- 
erular nephritis. Even had muscle biopsy been 
resorted to, the chances were against a typical 
lesion being found. 

The case gives no assistance in determining 
the etiology of this disease although two possible 
etiologic agents were mentioned in the history: 
(a) sore throat, and (b) sulfa therapy. The propo- 
nents of sensitivity to streptococci as the basis of 
this vascular syndrome would point to the acute 
upper respiratory infection as the sensitizing fac- 
tor. Those who believe that the lesion is a mani- 
festation of sensitivity to sulfa drugs would point 
to the fact that large amounts of these drugs were 
given on both admissions. The reason for the sud- 
den death of this patient was not found, a cir- 
cumstance frequently noted before in the disease 
and usually attributed to sudden spasm of the 
vessels of the brain and heart. 


12 WEEKS BREATHES, SWALLOWS 


intestinal tract, demonstrating that the fetus aspirated the 
fluid within the sac and exhaled it. Thus there is evidence 
that the fluid normally moves in and out of thé lungs. 

The second series of patients, who were delivered by 
cesarean operation, were treated in the same manner. 
X-ray examination of the infants’ lungs immediately 
after delivery showed evidence of the dye in five, prob- 
able presence in two and no definite evidence in three. 

The authors point out that the “general pattern of 
respiratory activity is developed very early in fetal life.” 
During this period the respiratory movements are inter- 
mittent, irregular and shallow. “At birth air is substi- 
tuted for fluid, and respirations become deeper, regular 
and continuous, but the pattern remains the same. The 
major change involves the substitution of air for fluid as 
a medium of exchange.” 

In conclusion, Drs. Davis and Potter state that “fetal 
swallowing and complete gastrointestinal activity has 
been demonstrated for the first time in a human fetus 
[12 weeks old] weighing 39 grams.” 
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CLINICAL CONFERENCE 


The Treatment of Subacute Bacterial Endocarditis 


UNIVERSITY OF CALIFORNIA HOSPITAL STAFF CONFERENCE, OCTOBER 2, 1946 


(CASE presentation, *Dr. Herbert Moffitt, Jr.: 

A 65-year-old white machinist was admitted 
on June 20, 1946. Since May, 1945, patient had 
had intermittent episodes of chills, fever, sweat- 
ing, malaise, and anoroxia associated with anemia 
and thirty pound weight loss. He has been hos- 
pitalized elsewhere on eight occasions and treated 
with penicillin and transfusions with resultant re- 
lief of symptoms for two or three weeks. In 
March, 1946, blood culture was reported positive 
for streptococcus viridans for the first time. In 
April, 1946, he had an episode of acute pulmonary 
edema. There had been no evident embolic phe- 
nomena. There was no history of rheumatic fever 
although a murmur had been noted twelve years 
before entry when he was granted an insurance 
policy. 

Examination at entry on June 20, 1946, re- 
vealed the following positive findings: (1) 
Erythematous macular rash over trunk and arms: 
(2) Petechial hemorrhages on right hand (three) 
and left foot (two). (3) Loud, harsh, widely- 
transmitted apical systolic murmur without thrill 
or cardiac enlargement. (4) Splenomogaly two 
finger-breadths below costal margin. (5) A rectal 
polyp 10 cm. above the sphincter. 

Significant laboratory findings at time of ad- 
mission included: Hgb.: 92 per cent, RBC: 4.04 
million, WBC: 7,600 with normal differential, 
CSR: 36 mm./hr. Urino gravity 1.023; albumin 
3 plus; 5 WBC and 5 RBC per HPF;; hyaline 
and granular casts. Chest x-ray and EKG were 
consistent with left auricular enlargement. Cir- 
culation time, venous pressure, and vital capacity 
were normal. Biopsy showed the rectal polyp to 
be a malignant pailloma; it was excised and the 
base was cauterized. 

During the first week of hospitalization, fever 
spiked to 40.7 with chills ; five blood cultures were 
positive for streptococcus viridans; the organism 
was sensitive to 0.01 units penicillin per cc. Dur- 
ing the second week the patient was given 400.000- 
500.000 units of penicillin daily by continuous 
intramuscular drip with a resultant blood level of 
0.31 units/cc. Dosage was increased to 1,500.000 
units daily during the last week of July and con- 
tinued in this dosage in spite of low grade fever 
and occasional spikes to 38.6 until August 26, 
when continuous penicillin was discontinued, after 
a total dosage of 68,300,000 units. On Septem- 
ber 3, 30cc. of pus was evacuated from an abscess 
at the site of previous catheterization in the right 
lateral thigh but this pus was not cultured. During 
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* Assistant Resident in Medicine, 
fornia Hospital. 


hospitalization, patient was given three trans- 
fusions; he had an episode of acute pulmonary 
edema following the last transfusion but this 
cleared in six hours of treatment with oxygen, 
morphine, and aminophyllin. He had been pre- 
viously digitalized. 

The patient was discharged on September 12, 
after being afebrile and symptom free 19 days 
after the cessation of specific therapy. At time of 
discharge, all blood cultures had been negative 
for two months, Hgb was 80 per cent, RBC 4.08 
million, WBC 7,800, CSR 27 mm./hr. Urine 
showed 1 plus albumin, few WBC, rare granular 
cast. 

*Dr. Kerr: I am asking Dr. Rantz to open the 
discussion and will ask him and the other discuss- 
ants to bring out the following points: 

1. What is the best method of administration 
of penicillin? 

2. What is the validity of the penicillin blood 
level and the sensitivity of the organism as in- 
dices of penicillin dosage? How much can we 
rely on sensitivity and blood levels so as not to 
waste the drug? 

3. What is the proper dosage and how often, 
how much and how long? 


4. What are the critetia for cure? 


**Dr. Rantz: The manner of administration 
and the duration of therapy in the group treated 
here and that at Stanford Hospitals is really 
quite different. I cannot attempt to answer all of 
Dr. Kerr’s questions this morning. There are 
many variables in the treatment of this disease. 
The total duration of the therapy was kept con- 
stant in our patients who received therapy for 
60 days. If the patient needed more treatment, 
another course of 60 days was given. We also 
control the factor of route of administration by 
using three hour intermittent intramuscular 
therapy which may, on the whole, be more satis- 
factory than continuous therapy. There is no way 
to settle this. With intermittent therapy we have 
treated patients with smaller daily doses than the 
California group has been required to use. 


We have studied 32 patients at Stanford, 20 of 
whom received 300,000 units per day for 60 days. 
In all the strain of streptococcus was inhibited by 
.05 units per cc. of penicillin; all were bacterio- 
logically cured. In the beginning when patients 
were first admitted to the clinic it was impossible 
to increase the daily dose of penicillin. As more 


* Dr. William Kerr, Professor of Medicine, University 
of California Medical School. 

**Dr. Lowell Rantz, Assistant Professor of Medicine, 
Stanford University Medical School. 
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of the drug became available, we began to use 
more and more in certain cases. We have sev- 
eral patients who have had more than one course 
of penicillin. We have estimated the daily dose 
as 1,000,000 units for each tenth of a unit of 
sensitivity to the organism. Nine cases have re- 
covered in which more than 1,000,000 units per 
day were given. One case was of some interest 
and raises another point of great importance 
which was not appreciated previously. This is the 
matter of renal function. 


Many blood level determinations have not been 
done but we have been interested in excretion of 
penicillin studies carried out in this patient, which 
demonstrated that he cleared only: 125 cc. of blood 
per minute of penicillin instead of the normal 600 
or 700 cc. His blood levels were, therefore, sev- 
eral times higher than would be expected in a 
normal person. A cure was obtained with a dose 
of 12,000,000 units per day although his organism 
required 5.0 units per cc. of penicillin for com- 
plete inhibition in vitro. 

It is possible to predict dosage on the basis of 
sensitivity with some accuracy, but there is a 
tendency to use larger amounts of penicillin even 
though we know that cure may be usually ob- 
tained with smaller dosage. We feel that the most 
reliable sign is a sterile blood culture. No other 
clinical or laboratory criteria for cure are very 
helpful. To determine if the disease is arrested, it 
is necessary to carry out an adequate course of 
therapy, withdraw the drug, and follow the pa- 
tient clinically and with blood cultures. 

*Dr. Brown: Subacute bacterial endocarditis is 
a complicated disease. We cannot approach it as a 
simple infection for which we can plan routine 
methods of treatment. Heart damage is always 
present and is even more extensive after treat- 
ment when the infecting organisms have been 
eliminated and the valves have healed. Many pa- 
tients will develop congestive failure from which 
they will succumb. In spite of present methods 
of therapy the disease remains extremelv serious 
and we should approach the problem with humility. 
Up to about a vear ago recoverv rates were esti- 
mated at little better than 40 ner cent. Now more 
patients are being cured of the infection. Theo- 
retically all patients with subacute hacterial endo- 
carditis due to penicillin sensitive oreanisms 
should he cured of the infection. Heart damage 
then remains. However, manv recovered patients 
live useful lives and the ultimate prognosis of any 
patient is difficult to predict so that all should be 
regarded with optimism. 

Since treatment is antibacterial in nature, the 
infecting organism and its sensitivity to penicillin 
is of first importance and must be determined at 
the outset. The alpha hemolytic streptococcus 
(streptococcus viridans) is the cause in the vast 
majority of patients. Fortunately most strains are 


+ Dr. John W. Brown, Assistant Professor of Medicine, 
University of California Medical School. 
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relatively sensitive to penicillin. Strains of strepto- 
coccus faecalis are perhaps next most frequent. 
These are in general less sensitive and must be 
differentiated from strept. viridans. Almost all 
pathogenic organisms are capable of causing 
subacute bacterial endocarditis in rare instances. 
It is obviously of the greatest importance for 
treatment and an evaluation of prognosis to 
promptly determine the nature and characteristics 
of the infecting organism in any case. 


A consideration of the best method of adminis- 
tration of penicillin raises differences of opinion. 
We have preferred the continuous intramuscular 
injection method for several reasons. It seemed 
easier on the patient to have a soft catheter con- 
tinuously in the muscle with an infusion bottle 
attached than to receive repeated injections over 
many weeks. Most patients agree. It also seemed 
more convenient for the ward staff. Finally it has 
been our opinion that the maintenance of a con- 
tinuous effective blood level was more rational 
than to obtain intermittent peaks ; this last is con- 
troversial as mentioned before. Other methods of 
administration such as the oral, intravenous, etc., 
have drawbacks which make them less desirable 
than the intramuscular route. 


The criteria for cure of subacute bacterial endo- 
carditis are difficult to determine. Obviously if the 
blood culture remains positive the infection is 
still active. However, if the blood culture is nega- 
tive, infection on the heart valve may still be pres- 
ent and become active when penicillin is stopped. 
Fever, embolic phenomena and elevated sedimen- 
tation rate may continue for a short time even 
though recovery has taken place and are there- 
fore not reliable as guides to continuing infection. 
We hope to develop tests which will indicate when 
infection has been eliminated. Since patients with 
subacute bacterial endocarditis have significant 
amounts of antibody in their blood against the 
infecting organism and normal people do not, 
measurement of this level might be a guide. Sun- 
posedly, after cure these antibodies will disappear. 
We have employed precipitin tests to measure 
antibodies against the alpha hemolvtic strepto- 
coccus. To date all patients have had antibodies 
but they have remained during treatment. These 
immune bodies will probably not disappear for 
several weeks and so such measurements can con- 
stitute only a late guide to cure. 


*Dr. Friedlander: Two of four patients re- 
cently seen developed subacute bacterial endo- 
carditis following dental extractions. We should 
be able to give penicillin in adequate prophylactic 
dosage to patients who have heart disease and 
who must undergo oral surgery. 


Dr. Kerr: This prophylactic measure might be 
used in other types of surgery, also. Some pa- 
tients have been treated for long periods of time. 
Observations have been made which indicate that 


* Dr. Richard D. Friedlander, Assistant Clinical Pro- 
eoqeee, of Medicine, University of California Medical 
chool. 
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when one uses an antibiotic like penicillin which 
eliminates certain organisms, other organisms 
may grow. It has been suggested that large doses 


PENICILLIN SPRAY ECONOMIC WAY 


Inhaling penicillin spray is more economical and effective 
for infections of the respiratory trace than injecting of 
the respiratory tract than injecting the drug into the 
veins or muscles, according to the latest report appearing 
in the October 5 issue of The Journal of the American 
Medical Association. 

Frank W. Morse, M.D., of Lawrencetown, Nova Scotia, 
says that by this treatment penicillin is placed at the 
site of infection and has not only a strong local effect 
bvt it is absorbed into the blood stream and aids the 
natural body defenses to overcome the condition. More- 
over, “it also has a definite local soothing effect which 
relieves such discomfort as soreness in the throat. pain- 
ful, frequent coughing and the sensation of dryness in 
the mucous membranes.” 

The author maintains that the “penicillin seems to act 
in a more efficient manner when given by spray than by 
injection. It is common to give 160,000 units daily by 
the intramuscular route in pneumonia, whereas in treat- 
ment of one case of pneumonia in this series 40,000 units 
was given daily for four days, a total dosage of 160000 
units in all. In other words, the total dose in this case 
treated by spray would supply only one day’s dose if 
given intramuscularly. This saving of penicillin is appar- 
ently due to the fact, that, first, the greatest concentra- 
tion of penicillin is directly on the infected sie, the air 
sacs, and secondly, it is absorbed into the blood stream 
and thus has a systemic effect as well.” 

Most of the 25 patients who were treated by this physi- 
cian were infected during the influenza epidemic which 
began in this locality about January 3, 1946. There were 
only two failures in this series, due to the uncooperative- 
ness of the patients. 

Penicillin spray is produced by a hand-operated bulb 
atomizer. The patient inhales and then holds his breath 
allowing the suspended penicillin to settle on the infected 
mucous membranes. 

Personally convinced of the advantages of penicillin 
spray, the author summarizes them as follows: 


CLINICAL CONFERENCE 
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of penicillin given by mouth may cause the devel- 
opment of such a condition as the brown tongue 
associated with monilia. 


TO TREAT RESPIRATORY DISEASES 


1. The absence of toxicity in contrast to that of the 
sulfonamides. 

2. The absence of dangers due to untrained personnel 
using the intramuscular route of administration. 

3. The ease of transporting and caring for the ma- 
terials, the atomizer and penicillin. 

4. The availability of materials. Atomizers can be 
easily obtained and are cheap. Penicillin spray can be pur- 
chased at a small cost. 

5. Painless administration. This is an important factor 
in nervous or young patients. 

6. The saving of penicillin. 

7. The remarkably soothing local effect of penicillin 
spray in addition to its therapeutic effectiveness. 

8. The pleasant taste of penicillin. 

9. The absorption of inhaled penicillin. The fact that 
inhaled penicillin spray is absorbed and can attain an 
effective level in the blood suggests that perhaps sites of 
infection other than those in the respiratory tract may be 
treated in this manner. 

An editorial in the same issue of The Journal states 
that penicillin spray is probably the simplest technique 
thus far employed for the treatment of respiratory condi- 
ditions. “The results recorded are encouraging,” it says, 
adding: “However. much more needs to be done on the 
subject of penicillin administration by inhalation before 
this procedure can be considered of established scientific 
merit. Controlled studies are necessary. Large enough 
numbers of patients with a single respiratory disease need 
to be studied and compared with similar: groups treated 
withovt penicillin and with penicillin administered by the 
usual intramuscular route. Comparative studies should be 
made on the value and accuracy of the various types of 
nebulizers and on their effectiveness in delivering the 
penicillin where it will do the most good. Important also 
are careful studies on the optimum dosage of penicillin 
when given by spray, the preferred frequency of adminis- 
tration and the most desirable medium for dissolving the 
penicillin.” 
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NOTICES AND REPORTS 


California Physicians’ Service—Record-Keeping 


California Physicians’ Service had an enrollment of 
272,440 beneficiary members as of September 1 this year 
an increase of more than 115,000 during the past 12 
months. Enrollment figures for September are not yet 
available as this is written, but at the present rate mem- 
bership will exceed 300 000 within two months and should 
be approaching the half million mark within the next six 
to eight months. 

Interest shown by the general public in the C.P.S. pre- 
paid medical care program is gratifying to the board of 
trustees and the administration. It is felt that the quick- 
ened interest is the result of several factors, salient 
among them being the splendid public relations program 
being carried by the California Medical Association. 
Most important of all is that the medical profession of 
California is demonstrating to the public that it is sin- 
cerely and efficiently providing a prepaid medical service 
plan to people in the lower income brackets. 

The rapid increase in C.P.S. membership has presented 
many problems to the administration, which has been 
handicapped by lack of trained personnel and office space. 
These handicaps are being overcome as rapidly as pos- 
sible. Experience shows that rapid enrollment always is 
followed by a high percentage of utilization of the sur- 
gical contract for the first few months. This necessitates 
constant and careful study by the medical department to 
keep C.P.S. policies on a sound actuarial basis. In this 
important department C.P.S. has 66 employees in Los 
Angeles and 51 in San Francisco handling the commer- 
cial and veterans’ programs. 

Probably only a few physicians realize the important 
role the medical department plays in keeping C.P.S. on 
an even keel. 

Each day thousands of punch cards speed through the 
IBM machines. From the carded cryptics comes a report 
on the activity of thousands of physicians .. . a report 
on the thousands of beneficiary members of C.P.S....a 
report on the cost of, say, Case No. 549. 

Did you know that some 10,500 beneficiary members 
each month are under the care of physicians scattered 
throughout the State of California? That out of every 
1,000 members 30 to 35 will seek treatment in physicians’ 
offices each month? That there will be approximately 
two and one-half bills per patient? 

Ovr machine records tell us this. And more. That over 
25,000 bills per month must be individually priced and 
coded. 

C.P.S. has long since learned that there is a general 
pattern of the practice of medicine in this state which is 
almost mathematically predictable. For this reason, it has 
abandoned the time-worn procedure that characterizes 


other medical service plans, where an initial report must 
be submitted and authorization be granted to perform 
certain procedures for certain types of illnesses. 

Under the C.P.S. procedure, the patient’s icentification 
card is an immediate authorization for treatment. It is 
only necessary for the physician to submit to C.P.S. at 
the end of each month his bill for the services rendered. 

When this bill is received in the C.P.S. offices it is 
checked with what is known as the “Positive Identifica- 
tion Section.” This section has listed all the members and 
their status. The lists show whether or not their dues 
have been paid and the type of contracts that they hold. 
After the eligibility has been determined, a case that has 
never had service under C.P.S. becomes a patient, and a 
medical folder is made up in which the present treatment 
and all future treatments will be filed together. If the 
patient has been under care previously, his medical record 
is pulled from the file and the case is studied in relation 
to the medical care that has been rendered. 

The bills are then sent to the Medical Department, 
where they are priced according to the C.P.S. Fee Sched- 
ule. At this point the cases are carefully studied to deter- 
mine benefits—whether or not the chronic condition clause 
has run out, whether or not the patient has had one 
year’s care for a particular illness, and many other fac- 
tors that relate to the contract provisions. After this has 
been determined, each individual case ends up in a series 
of code numbers. Before each pricer there is an abbre- 
viated diagnostic code of some 1,000 items. This code 
was taken from the United States Public Health Mor- 
bidity Code, and was specifically designed for use in pre- 
paid medical care plans. It has only been developed since 
1940. Thus each illness that is being seen ends up with 
a code number. For instance, appendicitis becomes No. 
549. If it happens to be a perforation of the appendix, 
it becomes No. 540. 

For each case of illness a case number is assigned, so 
that all costs relative to the particvlar case may be 
gathered together and eventually C.P.S. may determine 
the cost per case. The cost per case may involve the sur- 
geon’s services, an assistant and anesthetist, certain lab- 
oratory work; and for hospitalization will include so 
many days in the hospital, plus operating room costs. 

After these facts are determined, one further step is 
developed, to determine just what has been done to care 
for any particular illness. Thus. if an appendectomy had 
been performed for appendicitis, the code number 222 
would be assigned, and for the assistant’s services there 
would be the code number 194. Any other services that 
were performed would be assigned the proper procedure 
number. 
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From this it can be seen that C.P.S. is in a position to 
know exactly how many cases of illness are treated in a 
month, the type of illnesses, what was done for any par- 
ticular illness, and the cost per case. All this information 
is transferred as a permanent record onto the Interna- 
tional Business Machine punch cards. At the end of 
each month a standard report of the number of kinds of 
illnesses treated and their costs is presented to the execu- 
tives of C.P.S. for study. For example, in the month of 
March of 1946, the record shows that 7,723 cases of ill- 
ness were reported. It also shows that of this number, 
209 were cases of appendicitis, 123 hernias repaired, 90 
live births and 608 tonsillectomies. There was $235,710.44 
expended in this month for services, distributed accord- 
ing to the following table: 
TOTAL DUES 
MEDICAL COSTS 
Attending Physicians.$ 33,719.20 

Assistants and 

Consultants 

Anesthetists 
X-ray and Radium... 
Laboratory and Misc.. 


SURGICAL COSTS 


Attending Physicians. 
Assistants and 
Consultants 

Anesthetists 

X-ray and Radium... 

Laboratory and Misc.. 


C.P.S. HOosPITaL costs. 
Ward Care 


Operating and 
Delivery Room 


TOTAL SERVICE COSTS... 


$276,592.40 
$ 56,229.97 


468.68 
10.32 
12,608.49 
9,423.28 


149,204.08 
111,623.44 


7,162.22 
11,461.23 
11,253.50 

7,703.69 


30,276.39 
23,368.15 


6,908.24 
$235,710.44 


The handling of 25,000 bills each month has been de- 
veloped efficiently, the result of many years of experi- 
mentation. C.P.S.’s pattern of getting statistical material 
and its method of paying bills have been studied by nu- 
merous investigators such as the Rockefeller Foundation, 
the California Assembly Interim Committee, the Senate 
Interim Committee and others. 

The tremendous amount of material classified by our 
record-keeping system has been pronounced the most 
complete collection of information. on prepaid medical 
care that exists in this country. 

Untold possibilities in this field await our continuing 
studies. 


In Memoriam 


Alpert, Clarence Darrow. Died at Los Angeles, 
March 20, 1946, age 40. Graduate of Northwestern Uni- 
versity Medical School, Chicago, Illinois, 1938. Licensed 
in California in 1938. Doctor Alpert was a member of 
the Los Angeles County Medical Association, the Cali- 
fornia Medical Association, and a Fellow of the Amer- 
ican Medical Association. 


+ 


Baker, Robert Vivian. Died at Napa, August 25, 
1946, age 52. Graduate of Rush Medical College, Illi- 
nois, 1922. Licensed in California in 1922. Doctor Baker 
was a member of the Los Angeles County Medical As- 
sociation, the California Medical Association, and a 
Fellow of the American Medical Association. 


+ 


Blecker, Ralph Franklin. Died at Fresno, Au- 
gust 14, 1946, age 42. Graduate of the University of 
Nebraska College of Medicine, Omaha, 1927. Licensed in 
California in 1927. Doctor Blecker was a member of the 
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Fresno County Medical Society, the California Medical 
Association, and a Fellow of the American Medical As- 
sociation. 


+ 


Brownlie, James William. Died at San Francisco, 
June 26, 1946, age 62. Graduate of Cooper Medical Col- 
lege, San Francisco, 1908. Licensed in California in 1909. 
Doctor Brownlie was a member of the Solano County 
Medical Society, the California Medical Association, and 
a Fellow of the American Medical Association. 


+ 


Clark, Milton Francis. Died at Cloverdale, Au- 
gust 13, 1946, age 63. Graduate of Cooper Medical Col- 
lege, San Francisco, 1910. Licensed in California in 1911. 
Doctor Clark was a member of the Sonoma County 
Medical Society, the California Medical Association, and 
a Fellow of the American Medical Association. 


+ 


Eklund, Oscar Eric. Died at San Francisco, June 7, 
1946, age 68. Gradvate of the College of Physicians and 
Surgeons of San Francisco, 1902. Licensed in California 
in 1904. Doctor Eklund was a Retired Member of the 
San Francisco County Medical Society, the California 
Medical Association, and an Affiliate Fellow of the 
American Medical Association. 


+ 


Finch, Arthur Alexander. Died at Pasadena, June 9, 
1946, age 74. Graduate of the Hahnemann Medical Col- 
lege of the Pacific, San Francisco, 1892. Licensed in 
California in 1892. Doctor Finch was a member of the 
Los Angeles County Medical Association, the California 
Medical Association, and a Fellow of the American 
Medical Association. 


+ 


Gundry, Frank Joseph. Died at Rochester, Min- 
nesota, June 18, 1946, age 69. Graduate of Cooper Medi- 
cal College, San Francisco, 1906. Licensed in California 
in 1906. Doctor Gundry was a member of the Kern 
County Medical Society, the California Medical Asso- 
ciation, and a Fellow of the American Medical Asso- 
ciation. 


+ 


Hull, John Franklin. Died at Alhambra, June 13, 
1946, age 70. Graduate of the State University of Iowa 
College of Medicine, Iowa City, 1898. Licensed in Cali- 
fornia in 1916. Doctor Hull was a member of the Los 
Angeles County Medical Association, the California 
Medical Association, and a Fellow of the American 
Medical Association. 


+ 


Miller, Lena Augusta Geraldson. Died at Napa, 
August 14, 1946, age 74. Graduate of the Cooper Medical 
College, San Francisco, 1903. Licensed in California in 
1903. Doctor Miller was a member of the Napa County 
Medical Society, the California Medical Association, and 
a Fellow of the American Medical Association. 


+ 


Tebbe, Frederick Henry. Died at Oakland, June 27, 
1946, age 75. Graduate of the University of California 
Medical School, Berkeley-San Francisco, 1902. Licensed 
in California in 1902. Doctor Tebbe was a member of 
the Alameda County Medical Association, the California 
Medical Association, and a Fellow of the American 
Medical Association. 
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NEWS and NOTES 


NATIONAL © STATE ® COUNTY 


COLUSA COUNTY 


In the hope of overcoming a dearth of doctors in 
Colusa County, William S. Randall, president of the 
Colusa Chamber of Commerce, has been authorized 
to appoint a committee to confer with the Board of 
Supervisors and other agencies interested in in- 
creasing medical service. War and the lure of more 
lucrative fields of endeavor, has left Colusa with 
only four medical men, one of them superintendent 
and surgical head of one of the units of the County 
Hospital and County Health Unit. 


FRESNO 


Dr. H. C. Habegger, now in the Indian service at 
Schurz, Nevada, plans to move into the newly re- 
modeled medical building adjoining the Reedley Hos- 
pital, sometime in October or November. 


LOS ANGELES 


Dr. Ben G. Gurman has opened an office for the 
practice of medicine and surgery at 306 South First 
Avenue, Arcadia. Dr. Gurman, who was recently dis- 
charged from the Army, served in general hospitals 
in France and in the field in the Philippines. 

Officials at the Huntington Memorial Hospital an- 
nounced the appointment of seven*internes for the 
year starting July 1, 1947, from 53 applications, twice 
as many as had ever been received before. Among the 
appointees were Dr. Ernest B. Porter and Dr. Alfred 
G. Knudson, Jr., of Pasadena. 

The new Overland Medical Clinic which recently 
opened at 2516 Overland Avenue, Culver City, under 
the management of Frank C. Morgenroth, M.D., is 
open to other doctors and their patients as well, Dr. 
Morgenroth stated. The Clinic has been open to the 
public for the past two months. Dr. Morgenroth is a 
graduate of Loyola Medical University of Chicago. 

Dr. Henry C. Ward has announced the opening of 
new offices at 135 E. 9th St., Long Beach, for practice 
in diseases of the chest. Prior to military service in 
the European and South Pacific Theaters, Dr. Ward 
was connected with the Los Angeles County Health 
Department as Tuberculosis Clinician. 

Eleven physicians and surgeons from Los Angeles 
County have been appointed as civilian consultants to 
the Army Medical Department. They are: Dr. 
Thomas H. Sternberg, Dr. Paul Starr, and Dr. Rob- 
ert M. Shelton, Internal Medicine; Dr. Clarence H. 
Goddard, Neuropsychiatry; Dr. Gordon K. Smith, 
General Surgery; Dr. Robert W. King, Orthopedics; 
Dr. Burton L. Stewart, Urology; Dr. Richard D. 
Pettit, Obstetrics and Gynecology; Dr. Fordyce A. H. 
Johnson, Ear, Nose and Throat; Dr. Richard S. 
Harrison, X-Ray; Dr. Grant Balding, Ophthalmology. 

Dr. H. L. Gotfredson, released from the Army Med- 
ical Corps in July, has announced the reopening of 
his offices at 1141 Fremont Avenue, South Pasadena. 
While in the Army, Dr. Gotfredson was on the staff 
of the hospital at Camp Swift, Texas. 

After a long illness, Dr. J. O. Wilke of North 
Grand Avenue, Covina, will take up practice again 
at his new offices at 218 West Badillo Street, Covina. 

Dr. Willis Jacobus has succeeded Dr. Packard 
Thurber as University of Southern California athletic 
medical director. Dr. Thurber, after 21 years as med- 
ical director, resigned to devote ail his time to gen- 
eral practice. 


Retirement of Dr. William L. Weber as chief sur- 
geon of the Pacific Electric Hospital Association after 
33 years of service has been announced by O. A. 
Smith, president of the railway. Dr. Weber will be 
succeeded by Dr. A. M. Scholz. 


PLACER-NEVADA-SIERRA 


Members of the Placer-Nevada-Sierra Medical So- 
ciety have decided to erect a hospital in western 
Nevada County, it was announced by Dr. O. F. Lang, 
who has been chosen chief of staff of the projected 
hospital. The cost will be financed primarily by the 
officers and members of the society. The following 
physicians have been chosen to serve on the new 
staff: Dr. Lang, chief; Dr. B. W. Hummelt, assistant 
chief, and Dr. Daniel M. Hirsch, secretary-treasurer, 
Drs. G. A. Foster, O. P. Fry, H. L. Karo, H. N. 
March, S. F. Tobias and F. L. Smith are members. 


SAN BERNARDINO 


Dr. Albert Wical, an ex-Navy physician and sur- 
geon, is now associated with Dr. Nile I. Reeves in 
Banning. Both Dr. Reeves and Dr. Wical are grad- 
uates of the College of Medical Evangelists at Loma 
Linda. 


Major Kenneth A. Abbott, Ontario physician and 
surgeon, has been awarded the Bronze Star “for meri- 
torious achievement in connection with military op- 
erations against the enemy on Cebu, Philippine Is- 
lands, from March 26 to April 25, 1945.” Doctor Ab- 
bott is at present taking special work at the Mayo 
clinic, Rochester, Minnesota. 


SAN FRANCISCO 


Dr. J. C. Geiger, who has received many foreign 
decorations for his work in public health, recently 
was honored by his own city for serving 15 years 
as health director. City officials and members of the 
medical fraternity called upon him to extend con- 
gratulations, and employees of the department pre- 
sented him with a testimonial scroll. 


After nearly half a century of practice and teach- 
ing, Dr. Harold Brunn has retired from practice. The 
72-year-old surgeon came to San Francisco in 1897. 
He was for many years clinical professor of surgery 
at the University of California, and gave his own 
funds to establish the thoracic clinic of the schoot 
at the San Francisco Hospital. Later he reorganized 
Mount Zion Hospital and established it as a medical 
research center. More recently he established a heart 
disease research institute, now known as the Harold 
Brunn Institute for Cardiovascular Research. 


A study of alcoholism in San Francisco is soon to 
be undertaken by the Mental Hygiene Society of 
Northern California, according to recent announce- 
ment by Jack Spear, executive secretary. The society 
expects the study will lead to an organized educa- 
tional program with cooperation from other interested 
organizations. 

“San Francisco is one of the largest consumers of 
alcoholic beverages in the United States,” reports 
the Society. “Of each 100,000 of the San Francisco 
population there are 411 chronic alcoholics.” 

Cost of alcoholic patients at San Francisco Hospi- 
tal for the year 1945-46 was $66,998.75 and at the 
Emergency Hospitals was $8,455.49, totaling $75,- 
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454.22, according to Dr. J. C. Geiger, Health Direc- 
tor. “This,” he said, “by no means represents the 
total cost of alcoholism in the emergency hospitals, 
as many accidents, such as fal’s and automobile ac- 
cidents are of alcoholic origin.” 

The proposed community education program, a¢c- 
cording to Mental Hygiene Society plans, will be di- 
rected to the general public, as well as professional 
persons. It will cover the nature, causes and treat- 
ment of alcoholism. 


SAN JOAQUIN 


The San Joaquin Medical Society has announced 
reactivation of the Stockton Post-Graduate Study 
Club after four years of inactivity. The program of 
lectures covering a wide range of medical subjects 
will be delivered by prominent men in the medical 
world. The Stockton’ Postgraduate Study Club, with 
club rooms in the Medico-Dental building, is the only 
one of its kind in California outside of Los Angeles, 
according to Dr. C. A. Broaddus, Study Club chair- 
man. 


Dr. Louis L. Ghiglieri has resumed his practice of 
medicine at 940 N. Hunter, Stockton, after more 
than three years of army service. During his overseas 
duty he attended lectures at the Oxford University 
School of Medicine, and the School of Medicine at 
the University of Heidelberg, in Germany. Dr. 
Ghiglieri is a graduate of Stanford University School 
of Medicine. 


SANTA CLARA 


Dr. F. R. Anderson, who was released from active 
duty in the Navy last fall, will have offices in the 
newly revonated building at 71 North Baldwin, 
Sierra Madre. 

A program of training in neuropsychiatry including 
clinical instruction and residence training for doctors 
has been started by the Veterans’ Administration 
Hospital in North Palo Alto. 

Training will be given to doctors in three brackets. 
(1) The regular physicians on the hospital staff who 
wish to brush up on certain subjects, (2) 30 doctors, 
veterans of the war, who wish to study neuropsychia- 
try so as to be able to pass the American Board 
examinations in this field, and (3) 25 recent medical 
school graduates who received their education under 
either the Army Specialized Training Program or 
the Navy’s V-12 plan. 


TULARE 


Dr. W. P. Bowen, who has been a practicing physi- 
cian in Lindsay for 25 years, has retired. Dr. Bowen’s 
practice has been taken over by Dr. Arthur A. Mickel, 
who, though a resident of Lindsay, has had _ his 
offices in Exeter. 


GENERAL NEWS 


Appointment of new faculty to the School of Pub- 
lic Health, University of California, is announced 
by Dr. W. McD. Hammon, Dean. 


Dorothy Nyswander, Ph. D., has been engaged as 
Professor of Health Education. Dr. Nyswander is a 
graduate of the University of California. She is na- 
tionally known in public and school health education 
circles and has recently been engaged in the educa- 
tional program of the Office of the Coordinator of 
Inter-American Affairs. 

Leon Lewis, M.D., has been appointed Professor 
of Industrial Health. A graduate in medicine of the 
University of Pennsylvania, Dr. Lewis was for a 
time staff physician and director of laboratories for 
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the California State Department of Institutions at 
Sonoma State Home. For 12 years he was engaged 
in private consultation and laboratory practice in in- 
dustrial medicine in Newark, N. J., and New York 
City. During the war, Dr. Lewis was a commander 
in the U. S. Navy. 


Miss Edith Lindsay has been appointed Assistant 
Professor in Hygiene. Miss Lindsay graduated from 
Stanford University and has taught hygiene in that 
institution and at Mills College. 


J. J. Gallagher, manager, has announced the ap- 
pointment of Frank J. Filippi as Claims Superin- 
tendent for the State Compensation Insurance Fund. 
He succeeds P. G. McWhinney who, after 18 years 
of service, has reached the retirement age under the 
State Retirement System. Mr. Filippi has been a 
member of the Fund’s legal staff since 1934. 


The resident training program in neuropsychiatry 
at the Los Angeles Veterans Administration Center, 
which began August 15, still has vacancies available 
for veterans who desire specialized training in neuro- 
psychiatry. The program prepared by the Deans’ Sub- 
committee on Neuropsychiatry is designed to pre- 
pare the resident for the examination of the Amer- 
ican Board of Psychiatry and Neurology. Faculty 
members of the medical schools of University of 
Southern California and College of Medical Evan- 
gelists are participating in the training program. 

Courses in psychopathology, clinical psychiatry, 
neuropathology and clinical neurology are being given 
the current semester. Staff conferences and rounds 
with consultants are part of the training. 

Inquiries should be addressed to Dr. Samuel D. 
Ingham, Chairman of the Deans’ Subcommittee on 
Neuropsychiatry, 727 West Seventh Street, Los An- 
geles 14, California; or to the Director of Clinical 
Psychiatry, Neuropsychiatric Hospital, Veterans’ Ad- 
ministration Center, Los Angeles 25, California. 


A retirement program for employees in nonprofit 
hospitals throughout the country has been launched 
by the American Hospital Association. As a result of 
studies by a pension committee, a special plan for 
hospitals has been developed in cooperation with the 
National Health and Welfare Retirement Associa- 
tion. . 

In making this announcement, John H. Hayes, 
president-elect of the Hospital Association and chair- 
man of its pension committee, pointed out that hos- 
pital workers are not now covered by social security 
benefits and for this reason hospitals are at a disad- 
vantage in employing high-grade workers. 

The plan provides for joint employee and employer 
contributions, the optional provision by the hospital 
of benefits for past service, fully vested rights for 
retirement purposes to the employer’s contributions 
and transferability between hospitals which are mem- 
bers of the plan. In case of death the employee’s 
contributions plus interest are paid to his beneficiary. 
All permanent employees over 25 years of age, with 
one year or more of service, are eligible to join pro- 
vided the hospital votes to make the payments on a 
payroll deduction basis. 


The fifth annual meeting of the American Academy 
of Dermatology and Syphilology is scheduled for 


Cleveland, Ohio, December 7-12, it’ is announced 
by Dr. Earl D. Osborne, Secretary of the Academy, 
471 Delaware Ave., Buffalo, N. Y. This will be the 
first meeting of the group since December, 1941, and 
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it is expected to attract more than 1,000 members, 
according to Dr. Osborne. 


Principal sessions will be held at the Statler hotel 
with daily symposia at the Allerton hotel and teach- 
ing clinics at Cleveland City hospital Monday, Tues- 
day, and Wednesday of the convention week. The 
meeting will feature special lectures by members of 
the Academy and by famed authorities in such other 
fields as atomic energy, radiology, and surgery. 


Most special lectures, special courses and sym- 
posia will be presented on the first four days of the 
week, beginning December 9. 


The American Association for the Study of Goiter 
again offers the Van Meter Prize Award of $300 and 
two honorable mentions for the best essays sub- 
mitted concerning original work on problems related 
to the thyroid gland. The Award will be made at the 
annual meeting of the Association which will be held 
in Atlanta, Georgia, April 3, 4, and 5, 1947, provided 
essays of sufficient merit are presented in competi- 
tion. 


The competing essays may cover either clinical or 
research investigations; should not exceed 3,000 
words in length; must be presented in English; and 
a typewritten double spaced copy sent to the cor- 
responding secretary, Dr. T. C. Davison, 207 Doctors 
Building, Atlanta 3, Georgia, not later than January 
1, 1947. The committee which will review the manu- 
script is composed of men well qualified to judge the 
merits of the competing essays. 


A place will be reserved on the program of the 
annual meeting for presentation of the Prize Award 
Essay by the author if it is possible for him to attend. 
The essay will be published in the annual Proceedings 
of the Association. This will: not prevent its further 
publication, however, in any journal selected by the 
author. 


The American Academy of Allergy will hold its 
annual convention at Hotel Pennsylvania, New York 
City, November 25-27 inclusive. Physicians interested 
in allergic problems are invited to attend the ses- 
sions as guests of the Academy without payment of 
registration fee. The program has been arranged to 
cover a wide variety of conditions where allergic 
factors may be important. Papers will be presented 
dealing with the latest methods of diagnosis and 
treatment as well as the results of investigation and 
research. Advance copies of the program may be ob- 
tained by writing to the Chairman on Arrangements, 
Dr. Horace S. Baldwin, 136 East 64th-Street, New 
York City, before November 10._ 

Formation of the Medical Advisory Council to 
the National Cancer Foundation with Dr. George T. 
Pack as its chairman was announced last month. 
Need for hospital facilities for treatment and terminal 
care of the great number of patients with incurable 
cancer is “one of the most urgent public health 
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problems of the day,” Dr. Pack said. Purpose of the 
hospitalization of the advanced cancer patient “is 
not solely to relieve any home or family of a difficult 
social and financial burden, but more important still, 
to do something for the unfortunate patient,” he 
said. 

The Advisory Council will work with Julius Jay 
Perlmutter, president of the National Cancer Foun- 
dation, under the direction of Dr. Pack. 

Other members of the Council, which is as yet 
incomplete, will be: Dr. Halsey Bagg, Dr. Gemma 
Barzilai, Dr. E. V. Cowdry, Dr. Howard J. Curtis, 
Dr. Andrew J. Donnelly, Dr. G. Failla, Dr. Benjamin 
L. Feuerstein, Lt. Colonel Milton Friedman, Dr. 


‘Harry B. Friedgood, Dr. Richard H. Hoffman, Dr. 


Ira I. Kaplan, Dr. Daniel Laszlo, Dr. Michael Levine, 
Dr. Rudolph Matas, Dr. Edgar Mayer, Dr. George 
P. Miley, Dr. Sherwood Moore, Dr. John E. Mos- 
ley, Dr. Frank Ober, Dr. George T. Pack, Dr. Stan- 
ley P. Reimann, Dr. Simon L. Ruskin, Colonel Albert 
E. Russell, Dr. Isabel Scharnagel, Dr. Joseph O. 
Smigel, Dr. George M. Smith, Dr. Henry K. Wach- 
tel, Colonel Stafford L. Warren. 


Addition of Rear Admiral Lucius W. Johnson 
(MC) United States Navy (retired) to the staff of 
the American College of Surgeons is announced by 
the College. Dr. Johnson is at present the field rep- 
resentative of the College in the Pacific Coast area 
where he is conducting surveys in Hospital Standardi- 
zation and Graduate Training in Surgery. 


Four California doctors are among the 19 medical 
men recently named as members of the National 
Medical and Scientific Advisory Council of the Na- 
tional Arthritis Research Foundation. They are Dr. 
Harry James Deuel, Jr., bio-chemist, University of 
Southern California School of Medicine; Dr. Herbert 
McLean Evans, professor of Anatomy and director 
of the Institute of Experimental Biology, University 
of California; Dr. Karl F. Meyer, professor of Medi- 
cine and director of the George Williams Hooper 
Foundation for Medical Research, University of Cali- 
fornia; and Dr, Franklin Richards Nuzum, director of 
Cardio-Vascular Research at the Santa Barbara Cot- 
tage Hospital. 


Two fellowship for study of rheumatic heart dis- 
ease, have been awarded by the American Legion 
and its auxiliary from a fund of $50,000 they sub- 
scribed to fight the “nation’s greatest child killer.” 
The fellowships go to two war veteran doctors. One 
is Dr. Samuel T. Schlamowitz, who will act as re- 
search fellow under Dr. Arthur C. DeGraff and Dr. 
Samuel A. Brown, professor of therapeutics, New 
York University College of Medicine. The other is 
Dr. “Joseph Warren, who, under the direction of 
Dr. T. Duckett Jones, will study the changing gland- 
ular conditions of the body affecting rheumatic con-- 
ditions, at the House of the Good Samaratin in 
Boston. 
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INFORMATION 


Steps in Buying War Surplus Medical Equipment 


Medical men who are veterans of World War II are 
in a favorable position to purchase professional equip- 
ment and supplies through the War Assets Administration. 


The two regional WAA offices in California estimate 
they have already materially aided hundreds of Califor- 
nia medical men in reestablishing themselves profession- 
ally through purchases of surplus war items. 


The variety of medical and surgical equipment which 
WAA has sold, is selling or will sell, is as extensive or 
as restricted as the surplus supplies from the sources 
from which it originates, the military forces. Some items 
—and many medical items among them—are in relatively 
short supply. 


Many items in short supply, for which the veteran de- 
mand is large, have been put upon a “set aside” list. 
Until further notice, these items can be sold only to vet- 
erans of World War II. The usual rule is “one unit to a 
customer.” 


The fact that merchandise is included on the “set 
aside” list is no warranty that it is available for veteran 
buyers. War Assets can sell only property which has been 
declared surplus and many “set aside” items are in such 
short supply to WAA that only a fraction of the would- 
be buyers will ever get them. 

The “set aside” list includes such medical and surgical 
equipment as cystoscopes, slit lamps, eye, ear, nose and 
throat diagnostic cases, x-ray equipment and accessories, 
physiotherapy equipment, including baths and baking 
equipment; laboratory equipment such as microscopes and 
accessories; sterescopes; miscellaneous hospital equip- 
ment such as tables, lamps, stools, sterilizers. 


Other items, although not peculiar to the medical pro- 
fession, are also on the set-aside list. They include a 
great variety of various types of items, including type- 
writers, desks, chairs, cabinets and tables. 


Medical items are generally sold at about one-half the 
original cost to the government. 


To become eligible to purchase goods from WAA 
under a veteran’s high priority, a professional man, like 
other veterans of World War II, must be certified at one 
of the WAA veterans’ offices. There are ten of these in 
the San Francisco region alone. There are scores in other 
regions throughout the country. 


Northern California certification offices are located at: 
1540 Market Street, San Francisco; Civic Auditorium, 
Oakland; Chamber of Commerce Building, Sacramento; 
Chamber of Commerce Building, Stockton; 2138 Merced 
Street. Fresno; 1407 California Street, Redding; Army 
Headqvarters, East Alisal Street, Salinas; 2510 M Street, 
Bakersfield, and Fourth and Ryder Streets, Vallejo. 


In Southern California there are certification offices at 
450 Fargo Street, Indio; 241 W. Broadway, Long Beach; 
3636 W. Beverly Boulevard, Los Angeles; 100 E. Car- 
rillo, Santa Barbara; 388 4th Street, San Bernardino and 
4205 Pacific Highway, San Diego. 

Before being certified, a veteran must present a copy 
(a photostatic copy will do) of his discharge papers or 
terminal leave orders to WAA veterans’ certification 
office. If buying strictly medical supplies and equipment, 
the veteran must also present evidence of his profession. 
Usually this evidence is sufficiently noted on his service 
papers. 


He is then assigned a case number which shows his 
relative precedence in date of application. This number is 
important for in the case of such critically short items 
as certain medical and surgical equipment allocation is 
made to veterans whose case numbers are the lowest; in 
other words, to those who applied first. 


After certification, the veteran’s name is placed on a 
list to receive notice of sale of the type of items for 
which he is applying. When the material becomes avail- 
able, he is sent a catalog. 

Upon receiving such a catalog he may make his pro- 
posed selections. Most such transactions are carried on 


by mail. Delivery is often made within 48 hours after a 
sale closes. 


Credit and installment contracts are available to those 
who qualify. 

If the material requested is not located in this region, 
a special division makes a nation-wide search. It is a rule 
of the Veterans’ Division of WAA, whose personnel is 
made up largely of veterans of World War II, to turn 
nobody away without an answer. In order to find the 
answer, WAA has the advice of- a number of specialists 
long experienced in medical and surgical sales. 

It is to commercial channels that the medical man who 
is not a veteran of World War II must look in buying 
surplus property sold by WAA. Items sold to commercial 
channels are generally in relatively long supply or of such 
a nature that it is advisable to sell them quickly, hence in 
large quantities. Some items in particularly long svpply 
are available for export. 

Veterans of World War II have a high priority also 
to purchase the so-called “long supply” items. However, 
instead of rating a top priority as in the case of set-aside 
items, they rate second priority. The federal government 
has the first and highest priority to purchase “long 
supply” items. 

WAA officials themselves caution medical men against 
undue hopes of obtaining any and all equipment they 
need from the WAA. The set-aside list, it was explained, 
is itself as far as a listing considered more or less per- 
manent—but because items are listed on the set-aside list 
does not mean they have been physically set aside them- 
selves. Such items are not available at all times. 


For example, microscopes have been listed in the set- 
aside list for some time, but only a minor trickle has 
been declared surplus and available for sale. 

Medical items which are sold, having generally origi- 
nated from either the Army or the Navy, are as a rule 
standard medical equipment. However, for personal sat- 
isfaction, WAA recommends inspection of any potential 
purchase for items are generally sold on a “where is, as 
is” basis. 

Efforts are also made by WAA to effect an eqral dis- 
tribution of medical items on the basis of population in 
regions in the United States. Thus each area is, as far as 
is humanly possible, guaranteed a fair share of scarce 
items, although the items themselves may be stored in a 
distant part of the country. 


If you are an eligible veteran, WAA urges the earliest 
possible certification, for Robert M. Littlejohn naticnal 
Administrator, has set next July 1 as the “target date” 
for the sale of the major portion of all surplus. 
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Letters to the Editor... 


THE ARMY MEDICAL LIBRARY 


Physicians who served in World War II have genuine 
occasion to be thankful for the splendid services rendered 
by the Army Medical Library. Reference texts, periodi- 
cals, and micro-film of important reference material 
were sent promptly for the use of medical officers at 
medical installations anywhere that troops were operat- 
ing. This service assisted materially in maintaining the 
high standard of technical efficiency accomplished by the 
medical service during the war. 


Now that we are gradually returning to peace, it would 
be wise for physicians to remember the services which 
the Army Medical Library can continue to furnish. The 
Army Medical Library publishes a “Current List of 
Medical Literature” which all county societies may ob- 
tain, for the purpose of aiding in acquiring important 
current medical literature. The Army Medical Library 
will continue to assist physicians throughout the country 
in obtaining important medical literature, by request 


through an appropriate local medical library. 

The Army Medical Library is the greatest repository 
for medical literature in the world. It has the largest and 
most complete collectiofis of all types of medical books 
and journals in existence. 


Unfortunately, the Army Medical Library at present 


is housed in an old fire trap of a building on the Wash- 
ington Mall. Congress has, however, authorized the erec- 
tion of a new building to house the Army Medical 
Library in proximity to the great Library of Congress. 
It is expected that funds for this new building will be 
provided at the next session of Congress. Physicians can 
help greatly in asking congressmen to support the work 
of the Army Medical Library. 


To catalog and classify the great collections of the 
Army Medical Library is no slight task. The Index Cata- 
log of the Army Medical Library is the most important 
index of world medical literature. The Army Medical 
Library cooperates closely with the American Medical 
Association in maintaining the Quarterly Cumulative 
Index, which is used so extensively by physicians and 
scientists everywhere to keep abreast of current medical 
advance. 


California physicians have a particular interest in the 
Army Medical Library because it has assisted for so 
many years in maintaining the highest quality of medical 
library service on the Pacific Coast. The Army Medical 
Library helped in establishing the medical periodical 
service for rvral physicians, first proposed by Doctor 
George Kress, and maintained by the Library of the Uni- 
versity of California Medical Center. It might be wise 
for the California Medical Association to make arrange- 
ments with the University of California for the revival 
of this important service. 


It is essential in the modern practice of medicine for 
physicians to keep abreast of current advances. This can 
best be done by systematic attention to important medical 
periodicals, where original work appears, or where appro- 
priate references and reviews are given to significant 
new developments. It is essential that physicians always 
and everywhere support local medicai library efforts. It 
is also essential. that physicians throughout the country 
unite in giving the best possible support to the great 


central collection of medical books which serves the 
whole country, the Army Medical Library. 


Cuauncey D. Leake, M.D. 
University of Texas Medical School, 
Galveston, Texas. 


CRYSTALLIZATION OF BACTERIAL 
TOXINS 


Successful crystallization of tetanal and botulinal 
toxins are reported by Lamanna! and associates of Camp 
Detrick, Maryland and Pillemer? and his coworkers of 
the Pathological Institute, Western Reserve University. 


Lamanna inoculated five gallon carboy lots of a 0.3 per 
cent casein, 0.5 per cent glucose and 1 per cent alkali- 
treated corn steep liquor medium with Clostridium botu- 
linum. Maximum toxin production was reached after 80 
hours’ incubation at 34°C. At this time the intraperitoneal 
mouse titer reached 800,000 MLD per cc. 


In the first step of chemical purification the cultures 
were precipitated at pH 3.5 by the addition of HCl. The 
resulting “acid mud” consisted of a mixture of toxin, 
nucleic acid, undigested casein, material from corn steep 
and organisms. In seven succeeding steps the toxin was 
resuspended or redissolved in decreasing volumes of dis- 
tilled water or salt solution. From each it: centrifuged, 
salted out or otherwise separated from one or more of 
the contaminants. The final product was a 300-fold con- 
centration of purified toxin in dilute sodium acetate solu- 
tion, After standing overnight in the refrigerator, toxin 
crystals separated from this solution. Recrystallization 
was effected from a supersaturated distilled water solution. 


The crystals thus obtained were needle-like structures 
from 5 to 7 microns in width, and 85 to 125 microns 
long. The crystals give positive protein reactions. Electro- 
phoretic mobility suggested that the crystalline material 
was a single chemical substance. Membrane diffusion sug- 
gested a molecular weight between 1 and 2 million. 


Adopting a somewhat similar technique Pillemer2 and 
his associates isolated and crystallized tetanal toxin. 
Crystallization of the final product occurred slowly at 
-8°C from a 25 per cent methyl alcohol solution. The 
crystals disintegrated and redissolved in the mother liquor 
at temperatures above 0°C. Microscopically the crystals 
appeared as irregular triangular or rhomboid structures, 
with an occasional elongated spear-shaped form. Solu- 
tions of the crystals give positive protein reactions. The 
material showed constant biological activity on recrystal- 
lization. The toxicity was readily destroyed by heat, acid 
or alkali, confirming in this regard its assumed identity 
with tetanal toxin. Detailed studies of this crystalline 
toxic protein are now in progress. 


W. H. Manwarine, 
P. O. Box 51, 
Stanford University. 
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BOOK REVIEWS 


A PRIMER FOR DIABETIC PATIENTS: An outline 
of Treatment for Diabetes with Diet, Insulin and Pro- 
tamine-Zine Insulin, Including Directions and Charts for 
the Use of Physicians in Planning Diet Prescriptions. By 
Russell M. Wilder, M.D., Ph.D., University of Minnesota; 
Senior .Consultant in Division of Medicine, Mayo Clinic, 
Eighth Edition, Reset. 192 pages, with 8 illustrations. 
Philadelphia and London: W. B. Saunders Company, 1946. 
Price $1.75. 

This small book is written for patients. This, the 8th 
edition, continues to follow the excellent plan of the pre- 
ceding editions in that it is written in a concise and non- 
technical manner, thus enabling patients to properly under- 
stand the ultimate goal of therapy. 


Although no major changes have been made in the 
method of treating diabetes, many minor alterations in 
the procedures heretofore employed have been developed 
since publication of the 7th edition. These are included in 
the present volume. 


As in the previous editions the author utilizes a pro- 
cedure of first giving a brief discussion and then out- 
lining, in question form, the salient points of the pre- 
ceding chapter. The discussions are therapeutically sound, 
and written in a concise form so that little or no mis- 
understanding can result. The chapter on Protamine Zinc 
Insulin includes a brief discussion of the use of mixtures 
of various insulins which has been recommended by sev- 
eral clinicians as being a satisfactory method of supply- 
ing the necessary insulin in a single injection. 


There is included in this edition a chapter for the phy- 
sician, on “Diet” which is a very sound discussion of this 
part of the therapy for diabetes. Although Dr. Wilder 
qualifies this chapter by stating that the type of treat- 
ment best suited for the individval diabetic patient should 
be left to the judgment of the physician, he nevertheless 
summarizes a dietary regime which can be utilized to 
advantage particularly by those clinicians who treat 
diabetes infrequently. 


Appended are the usual height and weight tables and 
the various food tables necessary for the patient to prop- 
erly prepare menus which correspond to the physician’s 
prescription. 


This book is one of the better manuals for diabetic 
patients. It can be studied to advantage by both patients 
and clinicians. 


MANSON’S TROPICAL DISEASES—A MANUAL OF 
THE DISEASES OF WARM CLIMATES. Edited by Philip 
H. Manson-Bahr, C.M.G., D.S.O., M.A., M.D., D.T.M. and 
H. Cantab, F.R.C.P., Lond. Senior Physician to the Hos- 
pital for Tropical Diseases, London, the Albert Dock Hos- 
pital and the Tilbury Hospital; Consulting Physician to 
the Colonial Office and Crown Agents for the Colonies; 
Consultant in Tropical Diseases to the Admiralty and to 
the Royal Air Force; Director, Division of Clinical Medi- 
cine, London School of Hygiene and Tropical Medicine; 
Lecturer on Tropical Medicine to the London Hospital; 
Corresponding Member of the Société de Pathologie Exo- 
tique; Member of the Washington Academy of Medicine; 
late Examiner in Tropical Medicine to the Conjoint Board 
of the Royal College of Physicians and Royal College of 
Surgeons, England, and to Cambridge and Hongkong Uni- 
versities. Author (with A. Alcock) of “The Life and Work 
of Sir Patrick Manson,” 1927; “The Dysenteric Dis- 
orders,” 1939 and “Synopsis of Tropical Medicine,” 1943. 
Twelfth edition. Cloth. Price, $12.00. Pp. 1068 with 17 
color plates, 9 half-tone plates, 406 figures in the text, 6 
maps, and 28 charts. A William Wood Book. Baltimore: 
The Williams and Wilkins Company, 1945. 


The twelfth edition of this standard encyclopedic text 
is excellent. It reflects the many years of wide experience 
with tropical diseases which the British have had during 
their long period of prominence in tropical areas. More 
specifically it reflects the experiences of Sir Patrick 
Manson, the author of earlier editions and of Manson- 
Bahr, who has carried on in later years. In it physicians 


will find excellent descriptions of the clinical phases of 
tropical diseases. The tone of the volume, characteris- 
tically British, is conservative. 


The chapter on rickettsiosis has been fully revised, and 
that on leprosy modernized. The latter change in particu- 
lar is a desirable one. 


The author states in the preface that special attention 
has been devoted to malaria, yellow fever and nutritional 
diseases. The American clinician with experience in 
World War II will be somewhat disappointed to find in 
this book, published in 1945, little data on experiences 
with suppressive therapy of malaria with chemical sub- 
stances and on the use of D.D.T. Furthermore, none of 
the experiences of Americans with filariasis and tsutsu- 
gamushi fever in the Pacific’ Islands are mentioned in the 
book. Not all of this material was restricted information 
in 1945. American clinicians will furthermore not be con- 
cerned too much with advanced states of deficiency dis- 
ease in the tropics. Among military personnel these con- 
ditions rarely occurred except in prisoners of war, and 
most natives unmolested do not acquire them. Deficiency 
disease should hardly be thought of or classified as tropi- 
cal diseases. 

Despite these minor criticisms, this book ranks high 
and is one of the best on the subject. 


QUICK REFERENCE BOOK FOR MEDICINE AND 
SURGERY. Thirteenth edition. By George E. Rehberger, 
A.B., M.D. J. B. Lippincott Company. A clinical, diag- 
nostic, and therapeutic digest of general medicine, surgery, 
and the specialties, compiled systematically from modern 
literature. 

Dr. Rehberger has written an extremely useful book 
for the general practitioner of medicine. It is encyclopedic 
in its scope, logical and orderly in development, perhaps 
a little ponderous in places (some of the material could 
have been advantageously deleted), but on the whole it is 
remarkable, especially in the field of therapeutics, where 
both the art and science of treatment are ably discussed. 
The information is amazingly up-to-date. 

The book is organized for quick reference, because the 
diseases discussed are arranged in alphabetical order, and 
for the various specialties it is further refined, since the 
subject matter of the specialist is set off in sections by 
thumb tabs. This volume should be on the bookshelf of 
every clinician. 


COMPLETE HANDBOOK ON STATE MEDICINE. By 
J. Weston Walch. 1946. 170 pages, 8%x11 inches, litho- 
graphed. Platform News Publishing Co., Box 66, Pearl St. 
Station, Portland, Maine. Price $2.50 per copy. 

This is a rather remarkable booklet containing most of 
the well known arguments for and against compulsory 
sickness insurance (as exemplified by such measures as 
the Wagner-Murray-Dingell Bill). The author has ap- 
parently been exposed to some sound reading on the art 
of debate and the technique of the well tossed argument. 
The book is not easy reading; the ink on some of the 
pages of your reviewer’s copy printed out a light grey. 
The absence of double spacing the paragraphs results in 
crowding too much text on one page. 

Despite these defects, the handbook is recommended to 
all thinking physicians who would be prepared to discuss 
the problems involved in the wider distribution of medi- 
cal services with their patients and friends. 


UROLOGIC ROENTGENOLOGY. By Miley B. Wesson, 
M.D., Ex-President American Urological Association, San 
Francisco, California, second edition, thoroughly revised, 
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published 1946. Octavo 259 pages, illustrated with 258 
engravings. Cloth, $5.50. Lea & Febiger, Washington 
Square, Philadelphia. 

The second edition of Wesson’s book has been com- 
pletely revised and is the only recently published book on 
urologic roentgenology. The newer procedures of urog- 
raphy, including technique, pitfalls and complications are 
thoroughly discussed and there are instructive chapters on 
the history and technique of urography. The illustrations 
are numerous, many new ones having been added; they 
are well defined and clearly picture the ordinary urologic 
conditions. The urograms, mostly from the author’s cases, 
partly culled from a widespread source of material, are 


CALIFORNIA MEDICINE 


Vol. 65, No. 4 


reproduced clearly on excellent paper. A complete ex- 
planation and case discussion accompanies each illustra- 
tion and in many cases an informative schematic outline 
aids in their interpretation. The text is also well filled 
with concise but satisfactory discussions of etiology, 
pathology, symptomatology and treatment. 

This book is a compact, easily used reference work 
covering the usual urologic conditions. It is a satisfactory 
consulting source for the part-time or student urologist. 
It should also be a valuable aid to the great numbers of 
physicians who do not have ready access to expert 
urologic or roentgenologic consultation. The author makes 
no claim for it as a complete text on urography. 


MEDICAL JURISPRUDENCE 


INTERPRETATION OF THE BUSINESS AND PROFESSIONS CODE PERTAINING TO A 
HEARING FOR REINSTATEMENT OF A DOCTOR WHOSE 
LICENSE HAS BEEN REVOKED 


Hartirty F. Peart, Esg., San Francisco 


A decision recently rendered by the Superior Court of 
Los Angeles County is of interest to the legal and medi- 
cal professions alike because of its interpretation and 
construction of a new section of the Business and Pro- 
fessions Code. 

The petitioner sought a writ of mandate to compel the 
Board of Medical Examiners to grant him a hearing on 
a petition for reinstatement. In 1922 a reciprocity license 
based upon a license previously issued to him by the 
State of Missouri was issued in California to the peti- 
tioner. On October 18, 1932, this reciprocity license was 
revoked by the Board of Medical Examiners on the 
ground that the Missouri license had been procured by 
fraud and false representation. The fraud and misrepre- 
sentation upon which the Board based its order of re- 
vocation were evidenced by depositions of three witnesses 
taken October 17, 1928. The petitioner was not present at 
the hearing in Sacramento, although he had had due 
notice, claiming he was prevented from going from Los 
Angeles to Sacramento because his presence was required 
in court in Los Angeles on the same date. The order of 
revocation issued on October 18, 1932, was reviewed by 
the Superior Court in Los Angeles County and annulled 
by that court. On appeal, however, the District Court of 
Appeal of the State of California reversed that judg- 
ment, holding that in making its order of revocation the 
Board did not exceed its jurisdiction. (See Rinaldo vs. 
Board of Medical Examiners, 5 Cal. App. 2nd, 345.) 

The petitioner recently filed a petition with the Board 
requesting an opportunity to present evidence which he 
contended would establish the falsity of the proofs pre- 
sented to the Board at the hearing on October 18, 1932. 
It was claimed on his behalf that Section 2376.5 of Cali- 
fornia Business and Professions Code, first enacted in 
1943, entitled him as a matter of right to a hearing for 
the purpose of reinstating the revoked certificate. This 
section is as follows: 

“A person, whose certificate has been revoked or 


suspended for more than one year, may petition the 

Board to reinstate the certificate after a period of 

not less than one year has elapsed from the date of 

the revocation or suspension.” 

The Board, upon presentation of the petition, declined 
to hear it or receive any evidence under it upon the 
ground that the section in question only authorized hear- 
ings on petitions based upon revocation of a license which 
had been valid when issued and not upon revocation of 
a license which had been issued improperly upon fraud- 
ulent representations. 

The Los Angeles Superior Court held that this new 
section of the Business and Professions Code made it 
mandatory for the Board to grant a hearing on the peti- 
tion for reinstatement of the license of any doctor whose 
license has been revoked. The court said that “by its 
terms, one who formerly held a license to practice medi- 
cine in California whose certificate had been revoked, is 
granted the right to petition the Board to reinstate the 
certificate after a one year period from date of revoca- 
tion.” Continuing, the court held that by filing his peti- 
tion, petitioner placed upon the Board the duty to enter- 
tain, hear and determine such petition, on the hearing of 
which petitioner could offer testimony that the original 
evidence was false in all material’ points in an effort to 
show that the order of revocation issued on October 18, 
1932, should be rescinded. 

In the words of the court: “As a remedial act, this sec- 
tion of the Business and Professions Code must be liber- 
ally construed so as to effectvate its object and purpose 
and to bring within the scope of the law every case which 
comes clearly within its spirit and policy. It is clear that 
the legislature intended to furnish the Board of Medical 
Examiners authority and power to take upon petition 
and review any order of revocation and suspension.” 

Thereupon, it was ordered that a writ of mandate be 
issued directing the Board of Medical Examiners to grant 
petitioner a hearing and enter a decision upon his petition. 





